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PREFACE 


In  the  following  pages  I have  endeavoured  to  give  a short 
account  of  those  principles  of  sanitation  which  most  nearly 
affect  the  soldier  in  his  every-day  life,  whether  at  home, 
abroad,  or  in  the  field.  The  different  points  have,  as  far  as 
possible,  been  illustrated  by  references  to  the  histories  of 
celebrated  campaigns,  to  official  records,  and  to  my  own 
experience.  I must  apologize  for  an  appearance  of  egotism 
which  the  last  - named  course  may  have  involved  on  the 
ground  that  I was  anxious  to  make  personal  knowledge,  as 
far  as  it  went,  a ground  for  conclusions  arrived  at. 

I should  explain  that  I was  tempted  to  undertake  this 
task  in  the  hope  that  the  present  rapidly  growing  interest 
in  military  sanitation  might  render  such  an  attempt 
acceptable  to  officers  of  the  army  in  general,  as  well  as  to 
officers  of  the  medical  services.  With  the  above  object  in 
view,  I have  entered  on  explanations  and  used  modes  of 
expression  which  would  be  altogether  out  of  place  in  a work 
intended  solely  for  members  of  the  medical  profession.  I 
must,  on  the  other  hand,  admit  that  the  complete  avoidance 
of  technicalities  was  impossible  if  the  book  is  to  be  found 
worthy  of  perusal  by  those  to  whom  it  is  mainly  addressed. 

I think  it  well  to  state  that  the  chapter  on  ‘ Routine 
Duties  ’ was  written  in  the  hope  that  it  would  be  of  use  to 
junior  medical  officers  of  both  the  regular  army  and  the 
auxiliary  forces. 

As  the  volume  was  in  the  press  before  the  publication  of 
Part  III.  of  the  Report  of  the  Commission  engaged  in  the 
investigation  of  Mediterranean  fever,  I much  regret  that  I 
have  been  unable  to  include  any  account  of  the  most  recent 
work  carried  out  regarding  this  disease. 
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My  principal  sources  of  recorded  information  have  been 
the  Army  Medical  Department  Reports,  the  Report  by 
Surgeon  - General  Sir  William  Wilson  on  the  medical 
arrangements  in  the  South  African  W ar,  and  recent  reports 
of  the  Surgeon-General  at  Washington  to  the  Secretary  of 
War.  For  copies  of  the  last-named  documents  I am  in- 
debted to  the  kindness  of  Major  M.  W.  Ireland,  United 
States  Army. 

I have  also  made  considerable  use  of  the  numerous  valu- 
able contributions  found  in  the  Journal  of  the  Royal  Army 
Medical  Corps  and  in  the  Journal  of  the  Military  Surgeons, 
U.S,A.  I should  here  state  that  extracts  have,  as  a rule, 
been  given  verbatim  and  in  extenso ; there  should,  therefore, 
be  little  or  no  risk  of  the  conveyance  of  meanings  other  than 
those  originally  intended. 

My  hearty  thanks  are  due  to  Lieutenant-Colonel  H.  G. 
Hathaway,  R.A.M.C.,  for  a description  of  his  design  for  the 
support  of  sick  and  wounded  in  the  saddle,  together  with  his 
scheme  for  ambulance  work  with  mounted  troops  on  service. 
Like  thanks  are  due  from  me  to  Major  E.  M.  Pilcher, 
D.S.O.,  R.A.M.C.,  for  a most  valuable  account  of  a personal 
experience  of  epidemic  cholera,  and  to  Captain  J.  Crawford 
Kennedy,  R.A.M.C.,  for  practical  information  in  connection 
with  Malta  fever. 

In  the  matter  of  illustrations,  I have  received  valuable 
help  from  Major  A.  C.  Williams,  Chief  Supply  and  Trans- 
port Officer,  Meerut  ; Captain  A.  N.  E.  Browne,  the  High- 
land Light  Infantry  ; Captain  F.  Reynolds,  United  States 
Army;  and  Sergeant-Major  A.  Harwood,  R.A.M.C.  I 
must  also  express  my  obligation  to  Professor  J.  Glaister, 
Glasgow  University,  for  his  kindness  in  allowing  me  the  use 
of  blocks  of  figures  in  his  well-known  ‘ Manual  of  Hygiene.’ 

In  conclusion,  I have  to  thank  my  publishers,  Messrs. 
Bailliere,  Tindall  and  Cox,  for  their  generosity  as  regards 
illustrations  and  for  the  care  they  have  expended  on  the 
production  of  the  work. 

Hillsborough  Barracks,  Sheffield, 

September  6,  1905, 
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MILITARY  HYGIENE 


CHAPTER  I 

THE  WORK  OF  THE  MICROBE 

‘ Nature’s  discipline  is  not  even  a word  and  a blow,  and 
the  blow  first;  but  the  blow  without  the  word.’*  In  other 
words,  disaster  rapidly  follows  conduct  not  regulated  in 
accordance  with  the  laws  of  Nature,  and  although  certain 
dangers  to  health  make  themselves  evident  by  direct  appeal  to 
the  senses,  the  general  truth  contained  in  this  statement  of 
a philosopher  and  scientist  cannot  be  more  applicable  than 
in  the  case  of  matters  relating  to  the  subject  of  preventive 
medicine. 

There  is  little  doubt  concerning  the  fact  that  many  un- 
seen perils  result  directly  from  our  modes  of  life,  and  it 
follows  that  with  increasing  knowledge  we  should  be 
able  to  control  the  occurrence  and  spread  of  a variety  of 
morbid  conditions,  the  origin  of  which  was  in  former  times 
either  imperfectly  understood  or  attributed  to  supernatural 
causes.  It  is  now  an  established  fact  that  the  existence  of 
disease  can  largely  be  traced  to  certain  minute  forms  of 
vegetable  life  which,  for  the  sake  of  convenience,  may  be 
classed  under  the  generic  heading  of  bacteria.  This  term 
is  conveniently  made  to  comprise  two  main  groups — viz.,  the 
bacillary  and  the  coccoid.  As  a general  statement,  the 
former  can  be  said  to  occur  as  rods,  and  the  latter  as 
spherical  bodies. 

Although  we  are  perfectly  justified,  as  the  result  of  existing 

* ‘ Lay  Sermons,  Addresses,  and  Reviews,’  by  T.  H.  Huxley,  LL.D., 

F.R.S. 


I 


MILITARY  HYGIENE 


2 

evidence,  in  fully  accepting  the  fact  that  certain  definite 
bacterial  forms  are  respectively  the  causative  agents  of 
certain  definite  forms  of  disease,  it  would  nevertheless  be 
unjustifiable  to  assume  that  these  forms  are  in  the  possession 
of  unalterable  characteristics,  or  that  they  may  not  have 
been  derived  from  ancestors  entirely  different  to  themselves, 
both  in  regard  to  appearances  and  potentialities. 

It  is  well  known  that  species,  even  in  the  highest  forms  of 
life,  is  by  no  means  immutable,  and  without  attempting  to 
enter  on  the  vexed  question  as  to  whether  man  is,  or  is 
not,  the  descendant  of  monkeys,  the  changes  which  sur- 
rounding conditions  effect  on  all  living  beings  are,  as  a 
general  statement  of  fact,  admitted  without  dispute.^  Such 
being  the  case,  there  should  be  no  difficulty  in  accepting 
the  likelihood  of  rapid  changes  in  living  forms  so  lowly 
organized  as  to  be  insusceptible  of  the  classification  applied 
to  beings  in  the  higher  states  of  existence  and  which 
multiply  at  so  marvellous  a rate  that  ‘the  number  of  indi- 
viduals which  might  arise  from  a single  bacterium  in  three 
or  four  days  is  almost  inconceivable,  and  would,  en  masse, 
weigh  thousands  of  tons  ’ (Hewlett).  This  increase  is,  how- 
ever, rendered  impossible  by  natural  causes.  The  study  of 
■ bacteria  should,  in  itself,  be  sufficient  to  carry  conviction 
concerning  the  constant  occurrence  among  these  forms  of 
changes  of  a sufficiently  profound  nature  resulting  from 
modifications  in  surrounding  conditions.  In  the  case,  for 
instance,  of  the  anthrax  bacillus  the  mode  of  reproduction  is 
well  known  to  be  dependent  on  the  supply  of  oxygen,  while 
the  virulence  of  the  germ  can  be  raised  or  diminished  accord- 
ing as  growth  is  carried  out  in  the  body  of  a susceptible  or, 
on  the  other  hand,  of  an  insusceptible  animal.  Virulence 
can  also  be  lowered  by  the  addition  of  certain  chemicals  to 
the  culture  media.  Many  other  instances  of  a like  nature 
could  be  given,  and  full  information  on  this  subject  is  to  be 
found  in  standard  works  of  reference.  Perhaps  the  most 
striking,  and  at  the  same  time  familiar,  example  of  the  kind 

* ‘ Changed  conditions  of  life  are  of  the  highest  importance  in  causing 
variability’  (Uarwin,  ‘ Origin  of  Species,’  chap.  i.). 
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is  that  presented  by  vaccination.  In  this  case  the  disease  of 
small-pox,  by  its  passage  through  the  cow,  becomes  so  modi- 
fied that,  as  stated  by  McVail,  the  changes  which  take  place 
in  the  body  of  the  animal  have  the  result  of  ‘ removing  the 
objectionable  and  retaining  only  the  valuable  part  of  the 
disease.’ 

It  is  not  to  be  imagined  that  bacterial  forms  are  mainly 
harmful ; on  the  contrary,  many  of  them,  as  will  appear  later 
on,  are  essential  to  the  continuance  of  life  as  we  know  it. 
Other  forms,  consisting  of  those  found  in  the  alimentary  canal 
of  man  and  the  lower  animals,  are,  as  far  as  we  know  at 
present,  not  only  perfectly  harmless,  but  possibly  fulfil  useful 
purposes  in  the  general  scheme  of  Nature,  although,  in  the 
latter  connection,  it  must  be  admitted  that  present  evidence  ' 
points  in  the  opposite  direction.  Having  regard,  however, 
to  preceding  statements  relative  to  certain  changes  in  the 
virulence  of  disease-producing  forms,  it  is  reasonable  to 
assume  the  possibility  of  a converse  side  to  observed  facts. 
In  other  words,  is  it,  or  is  it  not,  possible  for  innocent  forms 
to  assume  virulent  powers  under  the  influence  of  external 
conditions  ? * 

Experience,  as  distinct  from  results  obtained  in  a 
laboratory,  answers  this  question  in  the  affirmative.  Experi- 
ments, no  matter  how  ably  conducted,  can  never  have  the 
same  weight  as  conclusions  which  have  been  arrived  at  by 
observation  of  the  unaltered  operations  of  Nature,  and  the 
latter  may  fairly  claim  priority  of  consideration  over  evidence 
of  a purely  negative  character,  obtained  from  a study  of 

* ‘ Quite  recently  it  has  been  found  that  there  are  non-pathogenic 
microbes  of  wide  distribution  which,  in  every  point  except  virulence, 
closely  resemble  the  specific  microbes  of  enteric  fever  and  diphtheria, 
and  non-pathogenic  bacilli  have  been  found  to  be  protective  against 
anthrax.  Some  authorities  regard  these  harmless  microbes  as  being 
probably  generically  identical  with  the  virulent  microbes  that  they 
resemble,  and  therefore  capable  of  assuming  a virulent  character  if  culti- 
vated under  suitable  conditions,  a view  that  reintroduces  the  de  7iovo 
hypothesis  in  a new  form’  (Whitelegge,  ‘Hygiene  and  Public  Health’). 
The  significance  of  these  Ticts  as  regards  the  present  question  is 
suthciently  clear. 
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artificial  conditions.  Facts  in  support  of  the  theory  of 
the  conversion  of  innocent  into  dangerous  forms  of  microbial 
life  are  readily  forthcoming,  and  can  be  furnished  copiously 
from  the  history  of  military  campaigns. 

There  is,  above  all,  one  salient  feature  in  connection  with 
the  medical  histories  of  war — namely,  the  wholesale  occur- 
rence of  epidemic  disorders.  It  is  also  most  noteworthy 
that  these  epidemics  appear  to  be  largely,  if  not  altogether, 
dependent  in  their  origin  on  the  physical  environment  of  the 
troops,  and  constantly  take  the  general  form  of  gastro- 
intestinal disturbance.  In  Hume’s  ‘ History  of  England  ’ 
we  read  that  during  Cromwell’s  campaign  in  Ireland,  in 
the  month  of  October,  1649,  shortly  after  the  sack  of 
Drogheda  and  the  surrender  of  Wexford,  ‘the  English 
had  no  further  difficulties  to  encounter  than  what  arose 
from  fatigue  and  the  advanced  season.  Fluxes  and  con- 
tagious distempers  crept  in  amongst  the  soldiers,  who 
perished  in  great  numbers.’  In  a letter  to  the  Speaker 
of  the  H ouse  of  Commons,  dated  November  14,  1649,  Crom- 
well writes  as  follows : ‘ I should  not  doubt  but  by  the  addition 
of  assessments  to  have  your  charge  in  some  reasonable  measure 
borne,  and  the  soldier  upheld  without  too  much  neglect 
or  discouragement,  which  sickness,  in  this  country  so  ill 
agreeing  with  their  bodies,  puts  upon  them  ; and  which  this 
winter’s  action,  I believe  not  hitherto  known  by  the  English 
in  this  country,  subjects  them  to.  To  the  praise  of  God 
I speak  it,  I scarce  know  one  officer  of  forty  amongst  us 
that  hath  not  been  sick.  And  how  many  considerable  ones 
we  have  lost  is  no  little  thought  of  heart  amongst  us.  Where- 
fore I humbly  beg  that  the  moneys  desired  may  be  seasonably 
sent  over ; and  those  other  necessaries — clothes,  shoes,  and 
stockings — formerly  desired  ; that  so  poor  creatures  may  be 
encouraged.  . . . And  certainly  the  extending  your  help  in 
this  way  at  this  time  is  the  most  profitable  way  speedily  to 
effect  it.  And  if  I did  not  think  it  your  best  thrift,  I would 
not  trouble  you  at  all  with  it.’*  Cromwell’s  anxiety  as  to 
the  physical  welfare  of  his  men,  as  shown  in  the  above  letter, 
* ‘ Oliver  Cromwell’s  Letters  and  Speeches,’  by  Thomas  Carlyle. 
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is  evidence  that  he  attributed  the  presence  of  sickness  to 
the  hardships  which  the  army  was  undergoing.  Again,  in 
September  of  the  following  year,  Cromwell’s  army  suffered 
severely  from  dysentery  when  hemmed  in  by  the  Scotch  on 
the  sands  of  Dunbar.  The  position  of  the  British  army 
was  at  this  time  almost  hopeless.  The  passes  between 
Dunbar  and . Berwick,  the  only  roads  by  which  supplies 
could  travel,  were  occupied  by  the  enemy ; in  front  of  the 
English  was  an  impregnable  position  held  by  a cautious  and 
capable  leader,  and  the  nature  of  the  shore  rendered  retreat 
by  sea  a matter  of  doubt,  or  even  of  impossibility.  While 
Cromwell’s  soldiers,  in  the  absence  of  food  and  other 
supplies,  wasted  rapidly  from  disease,  the  Scotch  force, 
campaigning  in  a friendly  country,  were  furnished  with 
many  necessaries,  and  it  is  now  a matter  of  history  that  an 
ill-considered  advance  robbed  Leslie  of  victory  by  giving 
Cromwell  that  opportunity  which  his  own  genius  and  the 
fighting  powders  of  his  men  converted  into  a hopeless 
defeat  of  the  army  to  which  the  exhausted  condition  of  its 
opponents  should  have  assured  complete  success.  Writing 
to  Sir  Arthur  Haselrig  on  the  condition  of  his  army 
previous  to  the  battle,  Cromwell  says  : ‘ We  are  upon  engage- 
ments very  difficult.  The  enemy  hath  blocked  up  our  way 
at  the  pass  at  Copperspath,  through  which  we  cannot  get 
without  almost  a miracle.  He  lieth  so  upon  the  hills  that 
we  know  not  how  to  come  that  way  without  great  difficulty, 
and  our  lying  here  daily  consumeth  our  men,  who  fall  sick 
beyond  imagination.’  Again,  in  a letter  to  Lieutenant-General 
Ireton  written  at  the  same  time,  the  following  passage  occurs: 
‘ We  made  often  appeals  to  God;  they  appealed  also.  We 
were  near  engagements  three  or  four  times,  but  they  lay  upon 
advantages.  A heavy  flux  fell  upon  our  army,  brought  it 
very  low  from  fourteen  to  eleven  thousand.’^ 

After  the  Battle  of  Leuthen  the  sufferings  of  the  defeated 
Austrians  were  exceptionally  severe.  Carlyle  thus  describes 
the  condition  of  part  of  the  army  during  its  retirement 
through  Silesia:  ‘Wild  weather  for  Ziethen,  still  more  for 

* ‘ Oliver  Cromwell’s  Letters  and  Speeches,’  by  Thomas  Carlyle. 
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Karl  among  the  Silesian  Bohemian  hill-roads  ; heavy  rains, 
deep  muds,  then  sudden  glass  with  cutting  snow  blasts.  ‘‘  An 
army  not  a little  dilapidated,”  writes  Prince  Karl,  almost 
with  tears  in  his  eyes.  “ Army  without  linens,  without 
clothes,  in  condition  truly  sad  and  pitiable,  and  has  always, 
so  close  are  the  enemy,  to  encamp,  though  without 
tents.”  Did  not  get  to  Konigsgratz  and  safe  shelter  for 
ten  days  more.  Counted  at  Konigsgratz  37,000  rank 
and  file,  22,000  of  whom  gone  to  hospital  by  the  doctor’s 
report.”  ’ 

‘ If  the  22,000  men  “ gone  to  hospital  by  the  doctor’s  report  ” 
were  an  expression  of  the  normal  health  of  the  district,  it  is 
rather  hard  to  account  for  the  existence  of  a population.’ 

After,  and  before  the  passage  of  the  Delaware,  the  condition 
of  Washington’s  army  was  to  the  last  degree  pitiable,  and 
is  vividly  described  in  Sir  George  Trevelyan’s  ‘ History  of  the 
American  Revolution  ’ : 

‘ Inclement  weather  and  incessant  toil  and  exposure  were 
all  the  more  afflicting  to  soldiers  who  w^ere  wmrse  than  badl}^ 
fed  by  their  employers,  and  who  had  not  the  leisure  or 
the  permission  to  cater  for  themselves.  The  administrative 
departments  had  completely  broken  down,  and,  indeed,  since 
their  wholesale  and  repeated  losses  by  capture  of  waggons 
and  draught  horses,  the  transport  officers  had  not  much  left 
to  administer.  Carrying  next  to  nothing  along  with  them, 
the  Provincials  could  procure  very  little  from  the  country 
through  which  they  travelled.  Their  force  was  small,  and 
they  had  no  men  to  spare  from  the  duties  of  watching  the 
enemy  and  guarding  the  camp.  The  militia  were  so  prone 
to  desert  that  they  could  not  safely  be  trusted  at  a distance 
from  headquarters  ; and  as  long  as  Cornwallis  managed  the 
pursuit,  the  British  skirmishers  had  been  active,  audacious, 
and  importunate.  For  all  these  reasons  the  American 
commander  did  not  venture  to  send  out  foragers  in  any  great 
number  over  a considerable  extent  of  country. 

‘ At  that  season  of  the  year  the  harvest  of  maize  had  long 
ago  been  cut  and  gathered,  and  Washington’s  soldiers  could 
‘ History  of  Frederick  the  Great,’  by  Thomas  Carlyle. 
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not,  like  the  troops  of  General  Jackson  in  the  War  of  the 
Secession,  cut  their  rations  off  the  stalk  ” in  the  cornfields 
along  their  line  of  march.  There  is  a casual  mention  of  half 
a pint  of  whisky  having  been  served  out  daily  to  every 
American,  but  whether  or  not  they  received  the  allowance 
regularly,  and  whatever  it  may  have  done  towards  keeping 
them  contented,  they  certainly  got  very  little  solid  or  whole- 
some food  to  sustain  them.  They  starved  all  the  way  from 
Hackensac  to  Newark,  and  from  Newark  to  Brunswick,  and 
by  the  time  they  came  in  sight  of  the  Delaware,  those 
mothers  and  sisters  who  had  spun  and  dyed  their  garments 
would  with  difficulty  have  recognised  their  pinched  faces 
and  discoloured  rags. 

‘ The  fate  of  the  sick  and  the  wounded  was  heartrending. 
So  far  back  as  October  there  were  five  battalions  brigaded 
together  above  Haerlem,  which  had  only  one  surgeon’s 
mate  among  them.  The  stores  of  drugs  and  bandages  had 
run  out  early  in  the  retreat ; nor  could  the  deficiencies  of  the 
medical  chests  be  supplemented  from  the  local  resources  of 
those  petty  towns  which  the  army  traversed.  Many  of  the 
soldiers  who  were  too  ill  to  walk  were  left  behind  in  the  utter 
dearth  of  carriage,  and  most  of  them  died  for  want  of  care. 
A very  large  proportion  of  the  troops  who  retired  across  the 
Delaware  were  attacked  by  pneumonia,  dysentery,  and  camp 
fever,  and  few  who  once  were  prostrated  ever  recovered  and 
survived.  During  the  coming  quarter  of  a year  3,000 
deaths  occurred  in  and  about  Philadelphia,  where  seventy 
funerals  sometimes  took  place  on  the  same  day.  Many 
of  those  militiamen  who  left  the  ranks  at  one  point  or 
another  of  the  retreat  carried  away  the  seeds  of  disease 
in  their  frames.  They  died  at  their  homes  in  great  numbers, 
and  spread  typhus  far  and  wide  about  the  neighbourhood 
where  they  resided.’* 

There  is  not  the  faintest  evidence  that  the  sickness 
amongst  the  Americans  had  any  other  origin  than  the  hard- 
ships which  were  endured.  The  history  of  the  districts  which 

* ‘ History  of  the  American  Revolution,’  by  the  Right  Hon.  George 
Otto  Trevelyan,  Bart. 
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were  the  scene  of  hostilities  utterly  disproves  any  theory  of 
endemic  causation. 

A very  striking  instance  of  the  results  of  external  con- 
ditions on  troops  is  found  in  the  history  of  the  Valmy  cam- 
paign in  the  Argonne  district  of  France  in  September,  1792. 
On  this  occasion  a fully-disciplined  and  organized  Prussian 
force  was  hopelessly  repulsed  by  newly-raised  French  levies 
consisting  of  individuals  whose  principal  qualifications  for 
military  service  consisted  in  the  possession  of  a purely 
emotional  form  of  courage,  and  who,  in  the  words  of  an 
almost  contemporary  writer,  ‘ne  semblaient  connaitre  d’union 
que  lorsqu’il  s’agissait  de  commettre  des  atrocites.’^ 

The  numerical  and  military  superiority  of  the  Prussians 
was  of  no  avail  against  an  acute  epidemic  of  dysentery, 
caused  by  exposure  and  improper  food  ; and  reference  to  the 
history  of  the  times  leaves  no  doubt  as  to  the  appalling 
sufferings  which  these  troops  were  forced  to  undergo.  Plen- 
tiful supplies  had  maintained  the  efficiency  of  the  Repub- 
licans, a circumstance  which,  in  spite  of  their  military  in- 
capacity, gave  them  a victory  which  under  other  conditions 
they  would  scarcely  have  earned.  It  is  a remarkable  fact,  as 
bearing  on  the  origin  of  disease  in  external  conditions  in  the 
way  of  hardship,  that  although  the  opposing  armies  were 
in  the  immediate  proximity  of  each  other,  in  the  one  case 
the  general  health  remained  fairly  satisfactory,  while  in  the 
other,  dysentery  raged  to  such  an  extent  that,  in  the  words 
of  the  writer  already  quoted,  ‘ les  fosses  d’aisance  etaient 
pleins  de  sang,  de  malheureux  soldats  y etaient  tombes,  et 
y avaient  peri.’ 

It  is  evident  that  the  sickness  was  not  due  to  endemic 
causes,  but  was  the  direct  result  of  circumstances  acting 
on  one  of  the  belligerent  forces  only. 

In  Napier’s  ‘ History  of  the  Peninsular  War  ’ it  is  stated 
that  in  September,  iSog,  ‘ the  pestilent  fever  of  the  Guadiana 
assailing  bodies  which  fatigue  and  bad  nourishment  had 
already  predisposed  to  disease,  made  frightful  ravages ; 
dysentery,  that  scourge  of  armies,  raged,  and  in  a short 

* ‘Vie  et  Mdmoires  du  General  Dumouriez  ’ (Paris  : Beaudoin  Freres). 
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time  several  thousand  men  died  in  the  hospitals.’  Some 
idea  of  the  sickness  amongst  our  troops  in  the  Peninsula 
may  be  gathered  from  the  following  figures  taken  from  the 
work  just  referred  to  : 

Sir  Arthur  Wellesley’s  Army. 


Total  under  Arms. 

18,419,  April  22,  1809 
20,653,  May  I 
22,353,  June  25 
28,987,  July  25 
23,665,  September  25 


In  Hospital. 

...  2,038 

•••  2,357 

...  3,246 

...  4,827 

...  8,827 


Sir  Arthur  Wellesley  landed  on  April  22,  i8og,  and  the 
steady  increase  in  the  roll  of  sickness,  with  the  progress  of 
the  campaign,  is  most  striking,  particularly  when  read  in 
connection  with  the  preceding  extract. 

The  following  returns,  taken  from  the  Imperial  Muster 
Rolls,  furnish  useful  information  as  to  the  health  of  the 
French  army.  It  is  a matter  of  regret,  at  the  same  time, 
that  these  figures  do  not  comprise  periods  corresponding  to 
those  already  cited  in  connection  with  our  own  troops. 


Caceres,  Massena  Commanding. 


Total  Active  Army. 

115,529,  April  10,  1810 
71,573,  May  15 
67,746,  August  15 
98,614,  September  27 


In  Hospital. 

16,056 

12,014 

14,112 

18,142* 


It  is  plain  that  these  numbers  give  no  information  con- 
cerning the  proportion  of  wounded  to  sick,  but  there  is  every 
reason  to  believe  that  the  wounded  contributed  towards  the 
total  to  a comparatively  insignificant  extent.  During  the 
first  of  the  above  periods — namely,  from  April  22,  1809,  to 
September  27,  1809 — by  far  the  heaviest  loss  incurred  was  at 
Talavera,  where  the  total  number  of  wounded  of  all  ranks 
amounted  to  3,917,  and  no  other  engagements  took  place  at 

* Napier. 
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this  period  of  the  war  which  in  any  way  approached  the 
above  as  regards  casualties. 

Referring  to  the  general  condition  of  the  army  in  i8og, 
Napier  states  that  Sir  Arthur  Wellesley,  ‘ although  burning 
to  enter  Spain,  was  kept  back  by  a variety  of  difficulties. 
He  had  been  reinforced  with  5,000  men  after  his  return  from 
the  Douro,  and  in  the  preceding  operations  the  killed  and 
hurt  in  battle  had  not  exceeded  300  men  ; but  the  deaths 
from  sickness  were  numerous,  4,000  in  hospital,  and  1,500 
employed  in  escort  and  depot  duties.  As  an  army,  there- 
fore, it  was  weak  in  everything  but  spirit ; the  commissariat 
was  without  sufficient  means  of  transport,  the  soldiers  nearly 
barefoot  and  totally  without  pay,  the  military  chest  empty, 
the  hospitals  full.’ 

Concerning  Massena’s  army,  the  period  which  has  been 
cited  covers  no  sanguinary  engagements,  and  the  men  in 
hospital  were  almost  entirely  composed  of  sick.  It  is  note- 
worthy that  both  sides  encountered  great  difficulties  in  ob- 
taining adequate  supplies  ; records  of  the  exact  nature  of  the 
rations  would  now  be  invaluable. 

Interesting  evidence  of  the  effect  produced  by  scanty  and 
improper  food  on  men  exposed  to  a rigorous  climate  is 
found  in  the  letter  of  a French  Staff  Officer,  Colonel  Desprez, 
to  King  Joseph,  the  brother  of  Napoleon. 

This  letter  bears  reference  to  the  retreat  of  the  French 
army  from  Moscow  : 

‘ II  est  impossible  de  peindre  jusqu’a  quel  point  la  disette 
s’est  fait  sentir  pendant  plus  d’un  mois,  il  n’y  eut  point  de 
distributions,  les  chevaux  rnorts  etaient  la  seule  ressource, 
et  bien  souvent  les  Marechaux  meme  manquaient  de  pain. 
La  rigueur  du  climat  rendait  la  disette  plus  meurtriere, 
chaque  nuit  nous  laissions  au  bivouac  plusieurs  centaines 
de  morts.  Je  crois  pouvoir,  sans  exagerer,  porter  a cent 
mille  le  nombre  qu’on  a perdu  ainsi  et  peindre  avec  assez 
de  verite  la  situation  des  choses  en  disant  que  I’armee  est 
rnorte.’  * 

No  evidence  could  be  more  conclusive  than  the  history  of 
* Napier’s  ‘ History  of  the  Peninsular  War,’  vol.  v.,  Appendix  V. 
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the  Crimea  as  to  the  disease-producing  factors  of  an  army 
in  the  field.  In  this  particular  connection  certain  letters  of 
the  late  Sir  Thomas  Longmore,  written  from  the  seat  of  war, 
throw  lurid  light  on  the  actions  of  responsible  authorities.* 
It  would  be  an  easy  matter  to  further  multiply  instances 
of  the  above  nature,  down  to  the  recent  war  in  South 
Africa,  but  to  do  so  would  serve  no  useful  purpose. 
Enough  has  been  said  to  illustrate  the  constant  advent  of 
epidemic  sickness  amongst  troops  on  service.  It  should  be 
perfectly  clear  that  had  these  occurrences  been  the  result 
of  endemic  conditions,  the  regions  in  question  could  not  have 
been  populated  by  any  race  of  human  beings  physiologi- 
cally resembling  those  now  in  existence,  and  we  are  there- 
fore forced  to  the  conclusion  that  the  epidemics  were  the 
direct  outcome  of  conditions  peculiar  to  active  service  in  the 
field.  It  is  inconceivable  that  Flexner’s  or  other  bacillus 
pre-existing  in  the  soil  or  water  of  the  Argonne  woods, 
attacked  the  Prussian  invader,  and  replaced  by  its  results 
what  was  lacking  in  military  endowments  amongst  the 
soldiers  of  the  Republican  army.  It  is  equally  unreasonable 
to  assume  that  the  sands  of  Dunbar  normally  contained  the 
organism  which  came  within  a measurable  distance  of 
leading  to  the  complete  overthrow  of  Cromwell’s  troops. 
The  same  reasoning  applies  to  other  instances,  of  a similar 
nature,  which  have  been  cited. 

The  ultimate  explanation  of  these  facts  is,  of  course, 
far  from  certain,  but  a reasonable  supposition  may  at 
the  same  time  be  entertained,  concerning  their  causation. 
When  we  reflect  that  the  alimentary  canal  swarms  with 
countless  myriads  of  micro-organisms,  under  constantly 
varying  conditions  of  food,  pressure,  movement,  and  at  times 
of  temperature  ; and  when,  in  addition,  the  ready  variability 
of  these  lowly  forms  of  life  is  taken  fully  into  considera- 
tion, it  need  no  longer  be  a matter  of  surprise  that  those 
chemical  changes  which  are  doubtless  caused  by  irritating 
ingesta,  coupled  with  the  congestion  due  to  reflux  of  blood 
from  the  surface  under  the  influence  of  cold  from  exposure, 

* Journal  R.A.M.C.,  March,  1904. 
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should  so  far  alter  the  environment  of  the  forms  in  question 
as  to  produce  capacities  in  the  latter,  which,  under  ordinary 
circumstances,  could  never  have  been  assumed. 

If  the  above  explanation  in  any  way  approaches  the  truth, 
it  must  tend  directly  to  the  belief  that  the  health  of  an  army 
in  the  field  is  likely  to  depend  on  internal  as  much  as  on 
external  causes,  and  that  the  search  in  soil  or  water  for 
endemic  sources  of  disease  may,  at  times,  divert  attention 
from  the  appalling  potentialities  which  already  exist  in  our 
own  bodies. 

It  is  not,  indeed,  going  beyond  actual  knowledge  if  we 
consider  the  alimentary  canal  as  a bacteriological  laboratory 
of  an  infinitely  complicated  nature,  in  which  virulent  forms 
and  toxines  can  be  readily  called  into  being  under  appropriate 
conditions,  and  such  a fact,  from  a purely  practical  point 
of  view,  is  not  unworthy  of  the  careful  attention  of  army 
medical  officers. 

Besides  the  alimentary  canal,  there  is  another  source  from 
which  disease-producing  bacteria  are  likely  to  be  brought  into 
existence.  The  soil  when  soaked,  as  it  often  is  in  camp,  with 
organic  refuse  of  all  sorts,  can  reasonably  be  expected  to  con- 
tain an  enormous  variety  of  germs,  and  when  we  remember 
how  microbial  forms  can  be  made  to  vary,  under  the  artificial 
conditions  of  the  laboratory,  as  regards  shape,  virulence,  mode 
of  propagation,  etc.,  there  should  be  no  difficulty  in  grasping 
the  extreme  likelihood  of  similar  changes  taking  place  in  the 
superficial  layers  of  filth-saturated  ground. 

How  far,  in  the  instances  cited,  the  outbreaks  of  sickness 
were  due  to  changes  arising  within  the  bodies  of  the  men  ; 
and  how  far  to  virulent  forms  manufactured  in  the  soil  or 
elsewhere,  as  a consequence  of  the  insanitary  condition  of 
camps  and  bivouacs,  is  a question  which  cannot  be  answered. 
Without,  however,  attempting  to  assign  to  each  of  these 
causes  its  due  share  in  the  production  of  disease,  we 
may  admit  that  history  furnishes  sufficient  evidence  to 
support  the  theory  of  a capacity  on  the  part  of  innocent 
germs  to  assume,  under  favourable  conditions,  powers  of  a 
deadly  character.  It  is  fair  to  add  that  the  provisional 
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acceptance  of  such  a possibility  is  entirely  in  accordance 
with  established  scientific  facts,  and  is  most  strongly  sup- 
ported by  recent  practical  experience,  notably  in  connection 
with  occurrences  in  South  Africa.  It  is,  in  fact,  justifiable, 
as  a guide  to  action,  to  firmly  hold  the  belief  that  we  are 
surrounded  by,  and  carry  in  our  persons,  germs  which  under 
normal  conditions  are  innocent,  and,  in  some  cases,  useful,  but 
which  are  capable  of  becoming,  as  a result  of  human  action, 
enemies  of  the  deadliest  description,  just  as  higher  forms  of 
life,  such  as  the  horse  or  dog,  may,  under  injudicious  treat- 
ment, develop  characteristics  of  a vicious  or  otherwise 
undesirable  nature,  and  thus  prove  a source  of  danger  or 
discomfort  to  those  who  should  have  held  them  in  effectual 
control.  Such  an  illustration  may  appear  to  be  trivial,  but 
it  embodies  a principle  upon  which  the  well-being  of  the 
human  race  depends,  and  which  has  no  wider  applicability 
than  in  the  field  of  military  medicine. 


CHAPTER  II 
ENTERIC  FEVER 

The  causation  and  spread  of  enteric  fever  in  various  climates 
and  under  various  conditions  has  probably  been  discussed 
by  the  medical  profession  in  every  civilized  part  of  the 
world,  and  a voluminous  literature  now  exists  which  com- 
prises the  views  of  those  who  are  best  qualified  to  throw 
light  on  a subject  the  elucidation  of  which  has  a most 
direct  and  immediate  influence  on  the  welfare  of  the  human 
race. 

A detailed  discussion  of  these  views  is  at  present  uncalled 
for,  and  they  therefore  will  onty  be  mentioned  in  so  far  as 
they  bear  on  the  military  aspect  of  the  subject.  Under 
ordinary  conditions  of  home  service  the  origin  of  enteric 
fever  is  generally  to  be  found  in  circumstances  which  effect 
the  community  as  a whole,  and  which,  as  far  as  the  practical 
routine  of  everyday  life  is  concerned,  are  matters  of  common 
knowledge,  and  may  be  summed  up  under  the  headings  of 
water,  milk,  and  defective  drainage.  The  two  former  are 
fully-accepted  channels  for  the  spread  of  the  disease  by  the 
conveyance  of  the  germ  on  which  it  depends. 

The  manner  in  which  defective  drainage  acts  is,  on  the 
other  hand,  still  doubtful,  and  while  the  existence  of  this 
causative  agent  of  enteric  fever  can  scarcely  be  questioned  in 
the  face  of  accumulated  evidence,  it  is  by  no  means  certain 
as  to  whether  sewer  emanations  actually  contain  the  essential 
cause  of  the  disease,  or  whether  they  act  as  predisposing 
agents  to  the  entrance  of  the  germ.  Certain  experiments 
appear  to  show  that  the  latter  is  likely  to  be  the  case. 
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Rats,  rabbits,  and  guinea-pigs  were  confined  in  a box  which 
communicated  directly  with  a drain.  The  animals  soon 
began  to  lose  health  and  became  emaciated ; they  were  then 
inoculated  with  a small  amount  of  a slightly  virulent  typhoid 
culture,  and  control  animals  which  had  not  been  subjected 
to  the  influence  of  the  sewer  air  were  inoculated  at  the  same 
time.  The  results  were  as  follows  : 

Out  of  49  rats  confined  in  the  box,  37  died ; out  of  41 
rats  similarly  inoculated,  but  not  confined  in  the  box,  3 died; 
out  of  72  guinea-pigs  confined  in  the  box,  57  died.  None 
of  the  other  inoculated  guinea-pigs  died.  All  the  rabbits, 
II  in  number,  which  had  been  confined  in  the  box  died;  the 
others  survived.* 

Whether  the  gas  itself  can  convey  the  germ,  is  a matter  on 
which  I should  not  be  justified  in  expressing  an  opinion, 
although,  considering  the  imponderable  nature  of  bacteria, 
there  does  not  appear  to  be  anything  in  the  least  unreasonable 
in  such  an  idea. 

The  theory  of  predisposition  to  the  attack  of  a fully- 
developed  germ  is  not  altogether  consistent  with  those 
isolated  cases  of  enteric  fever  which  have  been  found  to 
be  connected  with  defective  drainage.  It  seems  scarcely 
likely  that  predisposition  would  limit  to  a small  group  of 
individuals  the  influence  of  any  wide  diffusion  of  the  living 
cause  of  the  disease.  A possible  explanation  may  be  as 
follows  : If,  under  favourable  conditions,  the  enteric  bacillus 
can  be  evolved  outside  the  body  from  some  pre-existing  form 
(and  some  such  evolution  must  have  taken  place  unless  we 
believe  that  pathogenic  germs  were  specially  created),  there  is 
no  assignable  reason  why  the  possibility  of  a similar  change 
taking  place  within  the  body,  but  brought  about  by  external 
conditions,  should  be  denied,  especially  as  we  know  that 
those  germs  with  which  this  bacillus  is  believed  to  be  related 
are  normal  inhabitants  of  the  alimentary  canal.  This  sugges- 
tion is  in  no  sense  intended  to  be  original ; in  fact,  a belief 
in  the  pathogenic  potentialities  of  intestinal  forms  is  far  from 
new,  and  its  connection  with  questions  of  military  hygiene  is 
* Hewlett,  ‘ Manual  of  Bacteriology,^  p.  270. 
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sufficiently  intimate  to  have  already  attracted  the  attention 
of  medical  officers  of  the  army. 

Certain  sporadic  cases  which  come  within  my  experience 
give  some  support  to  the  above  theory.  A clergyman  who 
was  in  a debilitated  state  of  health,  the  result  of  prolonged 
parish  work,  undertook  to  investigate,  before  breakfast,  the 
sanitary  arrangements  of  a parishioner’s  house,  and  was 
consequently  exposed,  under  unfavourable  conditions,  to  the 
emanations  of  an  exceptionally  foul  drain.  He  shortly  after- 
wards developed  enteric  fever,  which  proved  fatal.  The  town 
was  absolutely  free  from  the  disease  at  the  time,  and 
remained  so  for  nearly  two  years  after  the  occurrence. 

In  the  same  locality,  but  four  years  previously,  and  at  a 
time  when  no  other  cases  of  enteric  fever  were  in  existence, 
the  daughter  of  the  parish  overseer  contracted  a fatal  attack 
of  the  malady.  The  sanitary  arrangements  of  the  house  were 
most  defective,  and  the  father  informed  me  that  his  daughter 
habitually  spent  ‘ hours  ’ in  the  water-closet,  engaged  in  the 
perusal  of  works  of  fiction.  The  other  inmates  of  the  house 
remained  free,  and  no  more  cases  followed  in  the  general 
population. 

The  wife  of  a non-commissioned  officer  in  a West  Indian 
station,  developed  enteric  fever  in  the  married  quarters  of 
the  military  hospital.  As  far  as  negative  evidence  can  prove 
anything,  she  had  not  been  subjected  to  any  of  the  usual 
causes  of  infection,  and  she  had  not  left  the  quarters  for 
nearly  a month  before  the  attack  occurred.  There  was, 
however,  frequently  a sickening  odour  from  refuse  of  all  sorts 
which  had  collected  about  the  habitations  of  the  low-class 
native  population  in  the  vicinity.  The  woman  was  a con- 
stant sufferer  from  dyspepsia,  which  is  a circumstance  worth 
noting.  No  other  case  either  preceded  or  followed  which 
could  reasonably  be  connected  with  the  one  in  question. 

A young  woman,  aged  twenty,  a resident  of  one  of  the 
healthiest  and  one  of  the  most  elevated  parts  of  St.  Helena, 
developed  enteric  fever  after  a visit  to  relations  in  Jamestown. 
The  house  was  in  bad  sanitary  condition,  and  the  water-closet 
communicated  almost  immediately  with  the  sewer.  The 
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colonial  surgeon  who  attended  the  patient,  and  who  had 
been  resident  in  the  island  practically  all  his  life,  informed 
me  that  there  were  no  other  cases  amongst  the  civil  popu- 
lation at  the  time,  nor  did  any  subsequently  occur  for  many 
months. 

The  reason  of  the  apparently  selective  action  of  the 
materies  inorbi,  whatever  it  may  have  been,  may  possibly  be 
explained  on  the  ground  that  the  contents  of  the  intestinal 
tract  are  constantly  varying  in  their  chemical  constituents, 
and  that  only  certain  combinations  are  favourable  to  the 
change  suggested.  In  all  these  cases  the  condition  of  the 
alimentary  canal  may  have  prepared  the  way  for  a change 
in  microbial  life,  which  change  was  finally  effected  by  the 
inhalation  of  certain  foetid  emanations.  The  existence  of 
prolonged  indigestion  in  the  last  case  but  one  is  of  particular 
interest  in  connection  with  the  possible  results  of  a disordered 
intestine  on  the  contained  bacteria. 

In  view  of  the  intimate  relationship  of  defective  drainage 
to  the  health  of  troops,  I have  been  tempted  to  dwell  on 
certain  considerations  tending  to  show  that  an  antecedent 
case  of  enteric  fever  in  barracks  is  by  no  means  essential  for 
the  production  of  an  outbreak  of  the  disease.  It  is  not 
necessary  to  assume  that  the  men  attacked,  in  certain 
recorded  epidemics,  all  contracted  the  malady  from  the  same 
source ; a single  case,  originating  in  the  manner  suggested 
above,  would  account  for  the  subsequent  spread  of  infection. 
This  theory  is  partially  borne  out  by  the  fact  that  outbreaks 
in  barracks,  attributed  to  faulty  drainage,  often  limit  them- 
selves to  certain  rooms,  although  all  the  men  are  subjected 
to  the  same  sewer  emanations. 

Putting  aside  the  effects  of  sewer-gas  and  its  allies,  there 
is  some  reason  to  believe  that  the  enteric  germ  can  be 
evolved  within  the  body  without  any  traceable  assistance 
from  external  conditions  likely  to  affect  a community. 

A soldier  in  St.  Helena,  who  had  not  left  the  barracks  for 
some  weeks,  contracted  enteric  fever  and  died,  the  remainder 
of  the  troops  being  absolutely  free  from  the  disease.  The 
man  had  led  an  unhealthy  sort  of  existence,  taking  no 
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exercise,  and  spending  many  hours  of  the  day  in  a small  and 
stuffy  room. 

In  December,  i8gg,  a soldier  who  had  certainly  not  been 
in  South  Africa  a week,  developed  enteric  fever.  He  had 
just  spent  four  weeks  on  board  ship  during  the  voyage  from 
England,  and  no  case  of  the  kind,  during  this  time,  had 
occurred  amongst  the  men. 

A soldier  stationed  in  the  fort  at  Delhi  contracted  enteric 
fever  in  April,  igo4.  He  had  arrived  in  Delhi  on  March  i 
of  the  same  year,  and  since  his  arrival  had,  on  one  occasion 
only,  partaken  of  any  kind  of  refreshment  outside  the  fort, 
when  he  had  bought  a bottle  of  soda-water  from  a native, 
three  days  before  he  reported  sick.  There  were  no  other 
cases  of  enteric  fever  amongst  the  British  troops,  and  every 
precaution  was  taken  in  connection  with  the  preparation  of 
mineral  water  and  the  sale  of  perishable  goods  generally. 
There  was,  it  is  true,  a suspicious  case  in  the  person  of  a 
Pathan  private  of  the  28th  Punjabis;  but  even  admitting 
that  the  man  last  referred  to  was  actually  suffering  from 
enteric  fever,  there  was  no  reasonable  ground  for  con- 
necting the  two  cases,  as  the  men  of  the  native  regiment  were 
constantly  in  a part  of  the  bazaar  which  was  never  frequented 
by  British  troops,  in  addition  to  which,  careful  investigation 
left  little  doubt  that  in  the  case  of  the  European  soldier  the 
disease  was  not  contracted  through  any  of  the  usual  channels. 
It  is  possible  that  the  disease  may  have  resulted  from  con- 
taminated dust,  but  this  is  unlikely,  for,  if  the  trouble  had 
originated  in  a cause  which  may  be  presumed  to  operate  so 
widely  as  the  above,  other  cases  would  in  all  probability  have 
occurred  amongst  the  remaining  troops  in  barracks.  As  in 
one  of  the  cases  previously  mentioned,  the  man  was  a 
sufferer  from  obstinate  dyspepsia. 

The  possibility  of  the  enteric  germ  originating,  or  rather 
obtaining  its  pathogenic  powers,  within  the  body  is  full  of 
interest  to  the  military  sanitarian,  and  is  an  additional 
argument  in  favour  of  constant  vigilance  on  the  part  of 
medical  officers  in  regard  to  those  conditions,  particularly 
food,  which  are  likely  to  produce  morbid  changes  in  the 
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intestinal  contents.  On  service  the  evolution  of  the  enteric 
germ  has,  from  its  position  of  practical  importance,  long 
attracted  the  attention  of  military  medical  officers,  and  its 
interest  is  increased  by  the  doubt  and  diversity  of  opinion 
which  still  exists  in  this  connection. 

The  possibility  of  the  change  which  has  been  suggested 
immediately  above  has  a particular  significance  as  affecting 
the  efficiency  of  the  soldier  in  the  field.  Although  I have 
noticed  that,  as  a rule,  enteric  fever  in  the  field  strikes 
at  both  weak  and  strong,  the  disease  seems  to  have  a 
preference  for  men  suffering  from  a form  of  gastric  disorder 
which  was,  in  my  experience,  common  in  South  Africa, 
and  which  was  principally  manifested  by  an  absolute  loathing 
for  food. 

Although  there  is  no  doubt  that  during  the  winter  and 
spring  of  igoo  the  field  force  in  Natal  was  exceedingly  well 
fed,  a certain  monotony  of  diet  was  only  to  be  expected,  and 
a few  weeks  on  tinned  rations,  no  matter  how  excellent  the 
quality,  is,  among  many  people,  most  trying  to  the  appetite. 
Loss  of  appetite  under  these  circumstances  appears  to  be,  as 
far  as  I have  been  able  to  form  an  opinion,  a distinct  factor 
in  the  causation  of  enteric  fever.  Whether  the  alimentary 
canal  is  predisposed  to  inroads  of  the  germ,  or  whether  the 
germ  itself  originates  in  the  body  from  some  pre-existing 
form,  are  questions  to  which  present  knowledge  gives  no 
answer.  The  practical  point  to  be  remembered  is  that  when 
diet  can  be  varied  men  should  not  be  allowed  to  suffer  from 
monotony.  Amongst  the  healthiest  troops  of  which  I have 
ever  had  any  knowledge  in  the  field  were  the  men  on  the 
Harrismith  and  Olivier’s  Hoek  blockhouse  line  in  the  winter 
of  igo2.  A variety  of  live-stock  was  obtained  for  general 
use,  and  deserted  farms  furnished  both  fruit  and  vegetables, 
in  addition  to  which  the  men,  in  some  of  the  blockhouses, 
cultivated  small  kitchen-gardens  for  their  own  use.  It  is  true 
that  these  men  at  one  time  suffered  from  dyspepsia,  the  conse- 
quence, I think,  of  the  prolonged  use  of  biscuit.  Good  results 
followed  the  substitution  of  bread  for  the  above.  Lack 
of  exercise  also  conduced  to  dyspepsia,  and  the  introduction  of 
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footballs  and  boxing-gloves  proved  an  excellent  sanitary 
measure. 

The  question  of  food  on  service  is  one  in  which  success 
often  depends  on  commanding  officers.  The  supply  and 
transport  arrangements  were  of  the  best  in  South  Africa,  and 
it  is  in  no  sense  a reflection  on  that  branch  of  the  service 
that  the  efforts  of  individual  units  effected  an  improvement 
on  the  regulated  supplies.  Of  course,  it  is  absurd  to  attribute 
good  health  and  comparative  freedom  from  enteric  to  one 
cause  only,  but  on  service,  as  at  other  times,  there  are  a 
number  of  factors  working  in  opposite  directions,  and  the 
influence  of  each  factor  on  health  ought,  as  far  as  is 
possible,  to  be  carefully  considered. 

The  probability  of  predisposition  to  enteric,  as  a result 
of  gastric  derangement,  receives  support  from  the  following 
remarks  of  Major  T.  McCulloch  with  reference  to  young 
soldiers  in  India,  which  are  to  be  found  at  p.  430  of  the 
Army  Medical  Report,  for  igoo  : ‘ The  systemic  disturbance 
(acclimatization  changes)  going  on  in  the  body  at  first,  while 
the  different  organs  are  adapting  themselves  to  the  new 
conditions  of  life  brought  about  by  transference  from  a 
temperate  to  a hot  climate,  are  often  manifested  by  digestive 
disturbances,  diarrhoea,  etc.,  and  must  frequently  produce 
conditions  favouring  attack  by  the  typhoid  bacillus  should  it 
gain  entrance.’  Again,  at  p.  435  of  the  same  Report  we  read 
as  follows  : ‘ That  gastro-intestinal  disturbance  predisposes 
to  attack  by  enteric  fever  has  already  been  indicated  . . . 
while  it  is  a matter  of  common  observation  in  India  that  an 
increase  of  the  admission-rate  for  diarrhoea  often  precedes,  or 
is  associated  with,  enteric  prevalence,  and  it  is  also  known 
that  men  often  suffer  from  a preliminary  diarrhoea  before  the 
enteric  attack  manifests  itself.  Whether  or  not  the  diarrhoea 
is  the  expression  of  the  absorption  of  toxic  products  by  the 
ordinary  intestinal  bacilli  becoming  virulent  in  the  presence  of 
increased  fermentative  changes,  it  is  at  any  rate  certain  that 
the  diarrhoea  implies  a more  or  less  altered  condition  of  the 
intestinal  mucous  membrane.’  * 

* ‘ Enteric  Fever  among  the  British  Troops  in  India,’  by  Major  T. 
McCulloch,  R.A.M.C.,  Army  Medical  Report  for  1900,  Appendix  III. 
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A more  potent  cause,  and  possibly  the  most  potent  cause, 
of  enteric  fever  on  service  is  the  prolonged  occupation  of 
camping-grounds.  For  a good  deal  of  w^hat  I have  said  on 
this  subject  the  reader  is  referred  to  my  previous  work, 
' Prevention  of  Disease  in  Armies  in  the  Field.’ 

I would,  however,  without  dwelling  at  length  on  state- 
ments previously  made,  briefly  call  attention  to  certain 
circumstances  attendant  on  the  incidence  of  enteric  fever  on 
the  army  in  Natal,  during  1899-1900. 

On  January  9,  1900,  the  Fifth  Division  left  Estcourt  to 
join  the  remainder  of  Buller’s  army  at  Frere.  The  sanitary 
conditions  at  Estcourt  had  been  none  of  the  best,  but  since 
the  time  of  the  arrival  of  the  division  in  December  the  health 
of  the  men  had  remained  fairly  good.  Diarrhoea  was  preva- 
lent, but  the  cases  were  not  severe  ; I saw  none  in  hospital. 
I knew  of  one  case  of  enteric  fever  in  December,  but  as  the 
man  had  landed  from  England  on  the  23rd  of  that  month, 
the  infection  could  not  very  well  have  been  contracted  locally. 
The  weather  was  changeable  and  tempestuous;  rain  fell  in 
torrents,  the  ground  was,  generally  speaking,  a morass ; the 
water  was  turbid  and  deposited  a copious  sediment,  and  I 
never  heard  of  either  boiling  or  filtration.  The  march  which, 
as  just  stated,  began  on  January  9,  was  sufficiently  trying. 
Camp  was  struck  in  the  small  hours,  the  rain  had  put  out 
the  fires,  and,  as  far  as  I am  able  to  form  an  opinion,  those 
who  got  anything  satisfactory  to  eat  were  in  the  minority. 
The  division  reached  Frere  about  six  p.m.  As  great-coats 
were  not  worn  the  men  were  soaked  to  the  skin ; they 
were  also  badly  in  want  of  food.  In  the  case  of  my  own 
unit  the  rations  were  uneatable,  as  the  meat  had  been 
recently  killed,  and,  unfortunately,  we  had  no  mincing 
machine.  We  marched  next  day  at  noon,  and,  owing 
to  the  condition  of  the  ground  and  the  number  of 
waggons,  we  only  succeeded  in  covering  sixteen  miles  in 
thirty-six  hours.  It  rained  again  in  torrents  ; it  was 
bitterly  cold  by  night  and  correspondingly  hot  by  day. 
Guns  and  waggons  stuck  repeatedly,  and  the  force  crept 
slowly  forward  until  a halt  was  made  about  midnight  on 
January  ii,  at  Springfield  Bridge.  Progress  after  this  was 
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still  slower,  and  the  head  of  the  column  can  scarcely  have 
reached  the  Tugela  earlier  than  the  17th. 

Since  the  Fifth  Division  had  arrived  at  Estcourt  (the 
troops  arrived  between  December  24  and  December  27,  or 
possibly  a day  or  two  later)  the  men  had  been  exposed  to 
constant  changes  of  temperature,  they  had  been  repeatedly 
soaked  to  the  skin,  they  had  drunk  water  from  any  obtainable 
source,  and  they  had  been  called  upon  to  make  a march 
which  was  in  itself  sufficient  to  account  for  a long  sick- 
list.  As  a matter  of  fact,  but  speaking  only  from  my 
own  experience,  there  was  no  serious  indication  of  disease 
in  the  force,  before  the  final  days  of  January.  By  this  time 
certain  areas  of  veldt,  which  had  been  successively  occupied 
by  concentrated  bodies  of  troops,  had  become  seriously 
fouled.  On  one  of  the  areas,  where  concentration  had 
been  excessive,  known  as  ‘ Spearman’s  Plain,’  sickness  was 
particularly  severe.  It  is  remarkable  that  the  men  of  the 
Naval  Brigade  and  those  of  the  heavy  guns,  R.A.,  escaped 
almost  entirely.  These  units  were  posted  on  elevated 
positions  on  Schwartz  Kop  and  Mount  Alice,  and  the 
area  they  occupied  was  practically  unrestricted  as  compared 
with  their  numbers.  I must,  at  the  same  time,  admit 
that  this  corroborative  evidence  is  prejudiced  by  the  fact 
that  I have  no  official  information  as  to  the  strength 
present. 

The  appearance  of  diarrhoea  and  fever  was  the  first  indica- 
tion of  an  epidemic,  and  there  is  no  doubt  that  many  of  the 
cases  proved  to  be  genuine  enteric.  If  the  water-supply  or 
other  local  condition  caused  the  outbreak,  it  is  a remarkable 
circumstance  that  the  latter  did  not  appear  sooner.  Taking 
the  average  incubation  period  of  enteric  fever  as  being  ten 
days,  and  placing  the  beginning  of  the  epidemic,  for  the  sake 
of  argument  and  simplicity,  on  January  27,  it  is  evident  that 
men  who  arrived  at  Estcourt  on  December  25  must  have 
drunk  the  water  there  with  impunity  for  at  least  fifteen 
days.  Neither  is  it  likely  that  the  water  consumed  on 
the  march  could  have  caused  the  disease,  unless  a long 
incubation  period  is  assumed  ; while,  on  the  other  hand, 
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the  incubation  period  might  reasonably  be  expected  to 
be  shortened  in  the  case  of  men  who  had  swallowed 
contaminated  water  when  suffering  from  hunger,  exposure, 
and  exhaustion.* 

* I would  here  anticipate  an  objection  that  may  be  raised  to  the  theory 
of  the  local  origin  of  the  disease. 

It  may  be  argued,  for  instance,  that  if  the  troops  camped  near  the 
Tugela  on  January  17,  the  occurrence  of  sickness  on  the  27th  is  not 
consistent  either  with  the  time  presumed  necessary  for  the  development  of 
a pathogenic  organism  in  the  soil  or  elsewhere,  or  with  the  incubation 
period  of  enteric  fever. 

To  this  I would  reply  that  our  knowledge  of  the  first  point  raised  is 
nil,  and  our  knowledge  of  the  latter  uncertain.  What  an  army  can  do 
in  the  way  of  soil  pollution  can  only  be  appreciated  by  those  who  have 
seen  it. 

During  the  advance  of  the  relief  column,  two  companies  of  the 
Middlesex  Regiment  were  left  as  a guard  to  the  bridge  at  Springfield, 
and  it  was  my  duty  to  ride  back  daily  from  my  own  unit  and  see  the  men 
who  were  reporting  sick.  The  distance  was  approximately  four  miles, 
so  that  I was  able  to  form  a very  fair  idea  of  some  of  the  results  that  the 
passage  of  an  army  can  effect. 

The  original  waggon  tracks  were  obliterated  in  the  general  mass  of 
ruts  and  hoof-marks  which  covered  an  area  about  200  yards  wide  ; from 
this  area  almost  every  blade  of  grass  had  disappeared.  At  Springfield 
itself  the  veldt  on  the  east  of  the  river  (where  the  column  had  halted)  was 
absolutely  denuded  of  vegetation,  and  swarmed  with  flies,  which  rose  in 
clouds  as  the  approach  of  my  horse  disturbed  them.  The  ground  occupied 
by  the  two  companies  was  on  the  west  bank  of  the  stream,  and  was 
comparatively  free  from  flies,  so  the  attraction  for  those  pestiferous  insects 
was  in  a great  measure  absent  from  the  encampment. 

From  January  17  to  20  inclusive  I visited  this  camp,  and  byRhe  latter 
date  fever  was  rife.  What  proportion  of  the  cases  proved  to  be  enteric 
1 do  not  know ; but,  m the  light  of  information  subsequently  obtained, 
it  must  have  been  considerable. 

We  have  thus,  after  a few  hours’  occupation  by  a large  body  of 
troops,  a ground  left  denuded  of  vegetation,  and,  as  indicated  by  the 
presence  of  flies,  containing  an  indefinite  quantity  of  organic  refuse.  It 
is  difficult  not  to  hold  the  belief  that  the  sickness  of  men  in  this  locality 
was  associated  with  the  above  conditions.  Although  their  own  camp  was 
kept  scrupulously  free  from  all  undesirable  accumulations,  the  influence 
of  the  surroundings  could  have  been  readily  brought  to  bear  through  the 
medium  of  dust,  and,  to  some  extent,  of  flies. 

The  units  which  had  advanced  were  at  this  time  comparatively  healthy 
— in  fact,  markedly  healthy  by  comparison  with  the  men  now  in  cjuestion. 
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From  information  kindly  supplied  to  me  by  Dr.  Hill, 
Medical  Officer  of  Health  for  Natal,  there  were  no  cases  of 
enteric  fever  notified  from  the  area  of  the  relief  operations 
in  the  neighbourhood  of  the  Tugela  in  1902  (this  was  the 
first  year  of  notification  throughout  the  colony),  and  in  1903 
the  only  case  notified  was  one  at  Colenso,  about  twenty 
miles  or  more  from  the  scene  of  active  hostilities  on  the 
Tugela  in  January  and  February,  1900. 

It  has  been  suggested  that  the  disease  originated  in  cases 
which  had  been  contracted  in  the  towns,  possibly  Pieter- 
maritzburg or  Estcourt.  The  numbers  almost  simul- 
taneously attacked  render  this  theory  untenable. 

All  evidence,  indeed,  goes  to  show  that  the  inhabitants  of 
that  region  of  Natal  which  was  the  seat  of  hostilities  in  the 
winter  of  1900  had  been  singularly  healthy  previous  to  the 
advent  of  the  war. 

If,  as  it  seems  only  reasonable  to  assume  from  the  above, 
the  origin  of  the  sickness  was  not  to  be  found  in  endemic 
causes,  it  must  have  resulted  from  circumstances  connected 
with  the  troops  themselves.  The  accumulated  evidence  of 
militar}^  experience  proves  that,  as  a broad  rule,  camping- 
grounds,  even  in  the  healthiest  districts,  become,  under  the 
influence  of  prolonged  occupation,  hot-beds  of  epidemic 
sickness. 

The  first  warning  of  danger  is  usually  the  advent  of  fever 
of  an  anomalous  type,  lasting  a few  days,  and  commonly 
accompanied  by  diarrhoea.  This  condition  has,  up  to  the 
present,  usually  been  called  ‘simple  continued  fever.’  The 
cases  gradually  become  more  severe,  until  ultimately  unmis- 
takable enteric  fever  makes  its  appearance. 


The  water-supply,  food,  clothing,  and  shelter  were  practically  identical, 
and  the  only  apparent  explanation  for  the  high  sickness-rate  was  found  in 
the  fact  that  these  two  companies  were  occupying  a camp  in  the 
immediate  proximity  of  ground  which  had  been  seriously  fouled  by  the 
concentration,  on  a comparatively  small  area,  of  a large  body  of  troops. 
It  is  important  to  note  that  the  concentration  of  numbers  was  in  this  case 
altogether  exceptional,  and  that,  dy  covipariso7i^  the  camping-grounds 
elsewhere  occupied  comprised  extensive  areas. 
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I have  elsewhere  cited  examples  of  the  above  sequence  of 
events,  and  it  may  suffice,  therefore,  to  say  that  throughout 
the  South  African  campaign  and  during  the  operations  on 
the  Nile  in  1885  and  1886  the  histories  of  camping-grounds 
have  almost  invariably  afforded  direct  evidence  concerning 
the  causation  of  epidemic  diseases  which  are  commonest 
in  the  field.  In  the  light  of  work  done  in  recent  years 
in  this  country  and  in  the  United  States  we  have  a reason- 
able explanation  of  these  facts.  There  is  now  good  reason 
to  believe  that  many  cases  of  continued  fever,  which  are 
sometimes  clinically  indistinguishable  from  enteric  fever, 
but  which  may  be  of  almost  any  degree  of  severity,  are  due 
to  one  or  other  of  the  forms  grouped  under  the  headings 
of  Bacillus  enteritidis  or  B.  coli,^  These  forms,  as  is  well 
known,  are  widely  spread  in  nature,  and  being  of  intestinal 
origin,  constantly  accompany  excremental  pollution.  Con- 
sidering the  general  sanitation  of  a camp  on  service,  when 
the  soil  is  fouled  with  the  soakage  from  latrine  trenches ; 
with  the  urine  of  men  and  animals ; with  slop-water ; with 
scraps  of  food  and  kitchen  refuse ; and  with  litter  from  the 
transport  lines  ; and  when,  in  addition,  the  insanitary  manner 
in  which  food  is  commonly  consumed  in  the  field,  is  remem- 
bered, there  is  no  difficulty  in  perceiving  the  certainty  of  the 
constant  entrance  into  the  persons  of  the  men  of  those  bacterial 
forms  which  have  just  been  mentioned.  It  is  also  of  the 
highest  practical  value,  apart  from  all  questions  of  abstract 
scientific  interest,  to  note  that  the  typhoid,  the  enteritidis,  and 
the  colon  group  approximate  to  each  other  in  certain  impor- 
tant points  of  resemblance,  so  much  so  that,  for  descriptive 
purposes,  they  are  commonly  placed  together,  and  their 
respective  points  of  difference  carefully  compared.  Further 
consideration  of  this  subject  would  lead  too  far  from  present 
purposes,  but  for  an  account  of  these  forms  and  for  their 
pathogenic  possibilities  the  reader  is  referred  to  the  second 
edition  of  Professor  Hewlett’s  ‘ Manual  of  Bacteriology,’ 

* New  York  Medical  Journal  May  31,  1902  ; Journal  of  State 
Medichie^  February,  1904;  Army  Medical  Report,  1901,  p.  300;  Johns 
Hopkins  Bulletm^  1900,  p.  156. 
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and  to  a paper  by  the  same  author  in  the  November  number 
for  igo2  of  the  Journal  of  State  Medicine.  It  would  be  pre- 
mature at  present  to  make  any  absolute  statement  concern- 
ing the  conversion  of  either  the  B.  enteritidis  or  B.  coli  into 
the  B.  typhosus.  For  anything  that  we  know  to  the  con- 
trary, the  majority  of  cases  of  South  African  ‘enteric’  may 
have  been  due  to  one  or  other  of  the  two  first-named  forms, 
and  the  latter,  if  not  altogether  absent,  may  have  occupied 
only  a subsidiary  position.  The  possibility  of  the  conversion 
of  the  B.  coli  or  B.  enteritidis  into  the  B.  typhosus  may,  I 
think,  be  provisionally  admitted  ; in  fact,  I do  not  see  what 
other  explanation  there  can  be  of  the  de  novo  cases  of  enteric 
fever,  pathologically  such,  which  have  followed  on  faecal  pollu- 
tion of  the  soil  by  healthy  troops.  Another  explanation  may 
be  forthcoming  in  the  future,  but  the  one  at  present  offered 
seems  sufficiently  reasonable  for  provisional  acceptance. 

In  most  standing  camps  in  the  field,  those  vital  agencies 
of  the  soil  which  convert  the  excremental  products  of  organic 
life  into  harmless  and  useful  matter,  can  have  small  chance  of 
satisfactorily  performing  the  functions  which  Nature  has 
assigned  to  them.  Experience  gained  from  various  methods 
of  sewage  disposal  makes  it  clear  that  these  organisms  must, 
like  other  workers,  have  their  task  proportioned  to  their  powers, 
and  that  they  require  a due  share  of  rest.  If  these  two  condi- 
tions can  be  fulfilled  all  goes  well,  and  there  is  evidence  that, 
under  natural  conditions,  the  organisms  of  a fertile  soil  are 
able,  in  the  presence  of  growing  vegetation,  to  rapidly  destroy 
the  intestinal  bacteria  which  are  presented  to  them  as  accom- 
paniments of  sewage  or  other  forms  of  manure.  That  the 
last-named  forms  disappear  is  certain,  although  the  precise 
cause  of  their  disappearance  may  not  be  definitely  known. 

In  a camp  on  service,  however,  the  concentrated  nature 
of  the  material  to  be  dealt  with  and  the  constant  additions 
which  it  receives,  together  produce  a task  which  the  purifying 
agencies  -of  Nature,  in  the  way  of  soil  bacteria,  are  quite 

* According  to  the  official  report  published  in  June,  1899,  of  the  Jardin 
Modele  at  Gennevilliers,  about  99^9  per  cent,  of  bacteria  in  the  sewage 
disappear  in  the  soil  (see  chapter  on  ‘ Refuse  Disposal’)- 
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unable  to  accomplish,  and  there  therefore  results  a residue  of 
unaltered,  or  partially  altered,  material  in  which  the  normal 
intestinal  bacteria  seem  able  not  only  to  thrive,  but  also  to 
acquire  pathogenic  properties.  It  might  be  expected  from 
the  above  that  the  fouler  the  soil  of  any  camp,  the  greater 
the  incidence  of  disease,  and  this  is  exactly  what  experience 
bears  out.  The  converse  of  this  proposition  is  equally  true, 
and  I have  elsewhere  stated  instances  of  camps  where  the 
scrupulous  removal  of  all  refuse  has  resulted  in  the  almost 
complete  absence  of  enteric  or  its  modifications.* 

Before  proceeding  further  it  may  be  well  to  sum  up  briefly 
what  has  gone  before. 

1.  We  find  that  certain  forms  of  sickness,  bearing  a general 
resemblance  to  each  other,  are  due  to  bacteria  associated  with 
excremental  filth. 

2.  We  find  that  in  camps  these  organisms  are  likely  to 
persist  and  to  gain  entrance  into  the  persons  of  the  men. 

3.  We  find,  as  a natural  consequence  to  the  above  premises, 
that  standing  camps  are  generally  hot-beds  of  the  diseases  in 
question. 

Even  where  every  care  is  taken  in  burying  refuse  a certain 
amount  must  remain  on  the  surface,  and  even  that  which 
has  been  disposed  of,  frequently,  becomes  uncovered  by  one 
or  other  of  those  disintegrating  agencies  common  in  camps, 
such  as  the  passage  of  guns,  waggons,  mounted  troops, 
trenching,  or  the  like.  Men’s  boots  probably  act  as  fertile 
disseminators  of  disease,  and  the  influence  of  dust  and  that 
of  flies  are  well  known  and  fully  admitted. 

Although  the  exact  pathology  of  certain  fevers  which 
are  common  in  camp,  and  which  are  generally  comprised 
under  the  vague  heading  of  ‘ simple  continued  fever,’  is  far 
from  completely  worked  out,  the  general  resemblance  which 
these  conditions  bear  to  enteric  fever,  both  as  to  likeli- 

* Tyger  Kloof,  in  the  spring  of  1902,  was  a model  of  what  camp 
sanitation  should  be.  The  2nd  Battalion  East  Yorks  was  in  occupation. 
Excellent  results  were  obtained  in  the  face  of  extreme  difficulties.  Other 
exceptionally  healthy  camps  were  those  of  Olivier’s  Hoek  and  Olivier’s 
Pass,  both  occupied  by  the  Manchester  Regiment. 
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hood  of  origin  and  clinical  manifestations,  fully  justifies  the 
use  of  the  term  paratyphoid  fever.  The  exact  scientific 
meaning  of  this  designation  may  not  be  apparent,  but  its 
practical  utility  is  be3^ond  all  question.  It  doubtless  com- 
prises more  than  one  morbid  condition,  and  perhaps  in  the 
future,  we  shall  be  able  to  differentiate  these  with  exactitude 
by  means  of  the  serum  test  carried  out  with  different  strains 
of  those  germs  which  are  presumably  the  original  causes  of 
the  mischief.  Simple  continued  fever,  as  a diagnosis,  means 
nothing  except  that,  to  use  a familiar  term,  ‘ no  one  knows 
exactly  what  is  the  matter  ’ — an  unsatisfactory  state  of  things 
at  best,  and  especially  so  as  leading  to  no  particular  precau- 
tions, and  as  utterly  failing  to  emphasize  the  existence  of 
a rapidly-growing  danger.  It  is  important  to  observe  that  as 
enteric  fever  establishes  itself,  so  ‘ simple  continued  fever  ’ 
may  disappear,  there  being  at  times  an  inverse  ratio  between 
the  two.  In  1885,  in  Egypt,  the  admissions  for  simple  con- 
tinued fever  were  202*5  per  1,000,  and  in  1886,  when  there  was 
an  enormous  increase  of  enteric  fever,  the  ratio  fell  to  164*3 
per  1,000. 

Judging  from  what  we  know  of  enteric  fever,  cases  of  the 
nature  now  in  question  are  of  a communicable  nature,  so 
that  failure  to  obtain  a definite  result  by  means  of  the  serum 
reaction  is  no  justification  for  the  neglect  of  measures  of 
isolation  and  prevention.  Bacilluria  is  common  ; in  one 
recorded  case  the  urine  was  swarming  with  colon  bacilli, 
so  that  trivial  cases,  in  view  of  the  habits  of  men  in  camp, 
are  more  than  likely  to  spread  the  disease.  It  would  be 
interesting  to  know  how  often  enteric  fever  is  spread  by  such 
means.  Doubtful  cases  should  be  removed  from  camp  at 
once ; it  is  wholly  wrong  to  retain  an^^  case  of  the  kind,  in 
the  neighbourhood  of  troops,  until  the  microscope  has  given 
its  verdict  as  to  the  nature  of  the  trouble.  In  this  connection. 
Major  Smith,  R.A.M.C.,  in  his  Enno  Sander  Prize  Essay  of 
1903,  writes  as  follows  : 

' With  regard  to  mobile  forces,  I am  of  opinion  that 
microscopic  work  is  of  so  little  practicability  that  the  slight 
advantage  to  be  problematically  gained  from  it  would  not 
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justify  the  outlay  in  microscopes;  practical  soldier  doctors 
will  appreciate  this  fact  without  going  into  any  details.’* 

From  preceding  statements  it  is  fairly  evident  that  the 
prevention,  in  the  field,  of  enteric  fever  and  its  allies,  apart 
from  questions  of  water  and  food  supply — resolves  itself 
mainly  into  the  destruction  or  suitable  disposal  of  refuse, 
and  the  prompt  removal,  with  such  disinfection  as  may  be 
possible,  of  all  suspicious  cases. 

It  is  true  that  towards  the  close  of  the  South  African 
campaign  statistics  show  that  the  incidence  of  these  diseases 
was  greater  on  trekking  columns  than  on  troops  in  permanent 
stations. t This  fact,  however,  does  not  offer  much  difficulty. 
Firstly,  by  far  the  greater  proportion  of  the  troops  was  on 
the  veldt,  the  numbers  in  stations  of  any  permanency 
being  comparatively  insignificant.  Secondly,  many  of  the 
trekking  columns  were  stationary  for  days  together  (I  was 
with  one  mounted  column  that  camped  for  three  weeks). 
Thirdly,  even  on  actual  ‘ trek  ’ the  same  places  were  used 
as  outspans  over  and  over  again,  on  account  of  the  water- 
supply,  and  so  became  horribly  foul.  Fourthly,  with  the 
progress  of  time  standing  camps  and  stations  improved 
enormously,  and  there  is  no  reason,  in  the  nature  of  things, 
why  a camp  should  not  be  absolutely  healthy  if  refuse  can 
be  effectually  dealt  with. 

In  foreign  stations  pollution  of  the  soil  undoubtedly  exer- 
cises a material  effect  on  the  incidence  of  enteric  fever  in 
any  given  locality.  In  India  particularly,  the  experience  of 
medical  officers,  as  recorded  in  the  Army  Medical  Reports, 
points  clearly  in  this  direction. 

In  the  reports  just  referred  to  there  is  a passage  of  ex- 
ceptional interest  summing  up  in  a masterly  way  one 
aspect  of  this  part  of  the  question.  ‘ Evidence  is  steadily 
accumulating  which  goes  to  prove  that  a polluted  soil  plays 
a much  larger  part  in  the  spread  of  enteric  fever  in  India  than 

* The  Enno  Sander  Prize  Essay,  1903,  ‘The  Differential  Diagnosis  of 
Typhoid  Fever  in  its  Early  Jourjial  of  Assoctatw7t  of  Military 

Sicrgeons  of  the  United  States^  1904,  p.  178. 

t British  Medical  four7ial^  May  10,  1902. 
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is  considered  to  be  the  case  in  more  temperate  climates. 
The  habits  of  the  natives  of  India  for  centuries  past  have 
been  such  as  to  have  made  faecal  pollution  of  the  soil  fairly 
universal,  a pollution  which  becomes  concentrated  wherever 
natives  are  aggregated  into  communities,  as  in  towns  and 
villages,  and  in  cantonments  and  regimental  bazaars.  There 
is  also  reason  to  believe  that  enteric  fever  is  more  common 
among  natives  than  was  formerly  supposed,  and  such  cases, 
when  they  occur,  must  contribute  their  share  of  specific 
pollution.  The  shallow-trench  system  for  the  disposal  of 
excreta  from  barracks  and  cantonments,  which  began  to  be 
adopted  in  1895,  and  which  is  now  almost  universal,  must 
also  be  regarded  with  suspicion  in  places  where,  from  scarcity 
of  water,  the  subsequent  rapid  cultivation  of  the  surface 
is  impossible,  or  where  strict  supervision  of  the  method  is  not 
carried  out.  While  there  is  also  the  danger  which  arises 
from  the  trenches  being  placed  in  too  close  proximity  to,  or 
to  windward  of,  inhabited  dwellings.’ 

‘ The  dissemination  of  typhoid  bacilli  from  a polluted  soil 
is  probably  brought  about  in  two  ways:  First,  in  times 
of  flood  following  heavy  rainfall,  surface  filth  may  be  washed 
into  watercourses  or  other  sources  of  water-supply;  or  disease 
germs,  present  at  the  upper  layer  of  a porous  soil,  may  find 
their  way  into  water-supplies  by  the  too  rapid  percolation  of 
the  flood  rains,  with  the  failure,  in  consequence,  of  natural 
filtration,  as  witness  the  constant  association  of  the  prevalence 
of  enteric  fever  with  the  monsoon  period  at  many  stations  in 
Bombay  and  Madras,  a prevalence  which  generally  attains  its 
maximum  intensity  towards  the  close  of  the  rains.  Second, 
as  the  result  of  opposite  conditions  prevailing,  an  infected 
soil  may  dry,  crumble,  and  be  converted  into  dust,  and  the 
infected  dust  being  dispersed  and  carried  by  the  winds,  the 
enteric  bacilli  find  their  way  into  the  human  body,  either 
through  being  breathed  or  by  the  dust  infecting  water,  milk, 
or  food  ’ (Davies).  ‘ As  lending  support  to  the  air  convection 
theory  may  be  cited  the  fact  that  the  period  of  greatest 
prevalence  of  enteric  fever  at  most  Bengal  and  Punjab  stations 
occurs  at  the  commencement  of  the  hot  weather  before  the 
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rains,  and  when  one  of  the  commonest  conditions  is  the 
prevalence  of  dust.’* 

Referring  to  an  outbreak  in  Quetta  in  1898,  Major,  now 
Lieutenant-Colonel,  A.  M.  Davies,  R.A.M.C.,  reports:  M feel 
convinced  . . . that  the  main  source  of  the  poison  was  the 
tilth  trenches,  though  latrines,  native  and  European,  may 
have  been  concerned  as  well.’  ‘ It  is  the  cessation  of  the 
cultivation  of  the  trench  area,  combined  with  the  absence  of 
rain  in  i8g8,  that  has,  in  my  opinion,  established  the  fact  of 
aerial  infection.’ 

In  India  the  system  of  refuse  disposal  by  the  direct  applica- 
tion of  the  excreta  to  the  earth  is,  as  far  as  theory  is  concerned, 
the  best  possible;  but  the  study  of  practical  details  may  show 
the  subject,  at  times,  in  a different  light.  The  principle 
contained  in  the  Allahabad  system  of  shallow  trenching  is 
excellent,  but  its  results  depend  partly  on  the  amount  of  care 
exercised,  and  partly  on  the  nature  of  the  soil,  and  all  the 
care  in  the  world  cannot  replace  the  living  factors  of  success 
in  the  shape  of  soil  bacteria.  My  own  experience  leads  me, 
as  stated  in  the  chapter  on  ‘ Refuse  Disposal,’  to  regard  the 
system  most  favourably,  when  the  trenching  is  carried  out 
under  military  control. 

The  subject  of  refuse  disposal  is  dealt  with  elsewhere, 
and  it  may  suffice  to  say,  at  present,  that  statements  in 
preceding  extracts  embody  a principle  of  truth  which  might 
be  more  generally  acted  on  by  municipal  bodies.  Con- 
sidering the  position  of  paramount  importance  which  the 
army  occupies  in  India,  a position  which,  with  probably  one 
exception,  finds  no  counterpart  in  any  other  part  of  the 
Empire,  is  it  reasonable  or  just  that  the  effectual  control 
of  matters  of  sanitation  by  military  authorities  should  be 
bounded  by  the  limits  of  cantonments  ? To  attempt  the 
discussion  of  such  a complex  subject  is  at  present  impossible  ; 
what  has  been  said  is  only  the  external  aspect  of  a huge 
official  and  political  problem  which  only  prolonged  experience 
could  possibly  handle  with  success.  Of  the  result,  from  the 
purely  hygienic  point  of  view,  of  the  extension  of  military 
* Army  Medical  Report,  1900,  pp.  433,  434. 
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authority  in  the  direction  indicated,  I have  but  little  doubt, 
and  any  other  aspect  of  the  question  must  be  left  to  the 
discussion  of  others.  A case  which  illustrates  the  practical 
side  of  the  subject  comes  vividly  before  me.  It  was  one 
in  which  a principal  medical  officer  of  great  Indian  experience 
was  of  opinion  that  certain  filth-pits,  the  charge  of  which 
was  entirely  in  the  hands  of  a municipality,  were  of  a 
thoroughly  unsatisfactory  nature.  No  unprejudiced  person 
with  even  the  most  elementary  ideas  of  sanitation  could 
possibly  have  held  any  other  views,  and  there  was  no 
reasonable  ground  for  doubting  that  any  disastrous  con- 
sequences would  have  affected  the  troops  equally  with 
the  civil  population.  Unfortunately,  there  was  no  official 
machinery  in  existence  (or  if  any  such,  it  must  have  grown 
hopelessly  rusty  from  disuse)  by  which  the  urgency  of 
the  case  could  be  impressed  on  the  municipal  body.  It 
is  only  right  to  state  that  personally  I have  at  all  times 
received  nothing  but  courtesy  and  help  from  all  municipal 
officials  with  whom  I have  been  brought  into  contact ; 
but  our  dealings,  although  relating  to  the  public  service, 
have  of  necessity  been  of  an  unofficial  nature,  and  pleasant 
relationships  are  not  a satisfactory  substitute  for  a ready  and 
recognised  means  of  communication  between  public  servants. 

In  the  annual  report  for  1903  of  the  Surgeon-General  of 
the  United  States  Army  to  the  Secretary  of  War  there  is  a 
most  instructive  account,  as  bearing  on  the  question  of  soil 
pollution,  of  an  outbreak  of  enteric  fever  amongst  five  com- 
panies of  the  United  States  Coast  Artillery.  The  evidence 
may  not  be  absolutely  conclusive,  but  it  nevertheless  points 
so  strongly  in  the  direction  of  soil  pollution  as  a causative 
agent  in  the  production  of  enteric  fever,  and  forms,  there- 
fore, so  useful  an  object-lesson,  that  I have  thought  it  well  to 
quote  the  report  in  question,  which  is  a model  of  lucidity, 
in  extenso  : 

‘ Among  the  outbreaks  of  typhoid  fever,  by  far  the  most 
serious  and  far-reaching  in  its  effects  was  that  occurring  in 
camp  at  Fort  H.  G.  Wright,  Fishers’  Island,  New  York, 
in  August  and  September,  1902. 
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‘ The  post  was  a newly-established  one,  and  had  been 
garrisoned  for  only  a few  months  by  the  2nd  and  12th 
Companies,  Coast  Artillery.  Many  of  the  buildings  were 
incomplete,  and  much  of  the  reservation  was  undergoing 
levelling,  grading,  filling,  and  blasting  for  roads,  several 
hundred  labourers,  mostly  Italians,  being  engaged  in  this 
work.  A few  temporary  shanties,  used  as  eating-houses  by 
them,  and  some  rudely- constructed  stables  for  the  con- 
tractors’ horses,  as  well  as  several  more  or  less  offensive 
outhouses,  existed  on  the  reservation.  On  July  27  and  29 
five  companies  of  Coast  Artillery  arrived  to  take  part  in  the 
combined  army  and  navy  manoeuvres  of  1902 — the  50th, 
85th,  and  86th  from  Fort  Wadsworth,  New  York,  and  the 
51st  and  123rd  from  Fort  Hamilton.  A camp  was  estab- 
lished on  the  only  available  spot,  a grass-covered  plain 
immediately  on  the  sea-shore,  distant  about  a quarter  of  a 
mile  from  the  post  buildings. 

‘No  preparation  of  the  camp  site  had  been  made  for  the 
occupancy  of  troops.  Two  wells,  from  which  the  post 
water-supply  was  drawn,  were  situated  about  150  yards  from 
the  nearest  tents,  but  water  was  not  piped  to  camp  during 
the  first  week.  A large  pond  of  fresh  water — very  near  the 
shore,  and  about  200  yards  from  camp — was  used  by  the 
men  for  bathing  and  washing  their  clothing.  Sinks  were 
dug  for  the  disposal  of  excreta  and  kitchen  garbage  very 
near  the  sea,  from  60  to  100  yards  from  the  kitchens.  The 
pits  were  shallow,  water  being  reached  in  3 feet,  and  the 
wet  sand  excavated  was  not  a suitable  covering  for  the 
dejections.  Garbage  carts,  draft  animals,  and  scavenger 
service  were  lacking. 

‘ On  August  I Major  W.  F.  Carter,  surgeon.  United  States 
Army,  reported  for  duty,  and  recommended  that  the  sinks  be 
moved  farther  from  camp,  which  was  done.  The  second  line  of 
sinks  was  established  farther  down  the  shore,  but  under  the 
same  conditions  of  sandy  soil  and  high-ground  water. 
Quicklime  was  procured,  and  orders  issued  to  cover  all 
excreta  with  lime  and  earth.  Owing  probably  to  change  of 
food  and  water,  diarrhoea  was  from  the  first  very  prevalent 
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among  the  troops  in  camp,  about  6o  per  cent,  of  the  command 
being  more  or  less  affected,  and  many  going  on  sick  report 
from  this  cause. 

‘ On  August  9 Corporal  W.  J.  D.,  123rd  Company,  Coast 
Artillery,  from  Fort  Hamilton,  was  taken  into  the  post 
hospital  with  suspicious  symptoms,  he  having  been  pre- 
viously suffering  from  the  prevalent  diarrhoea,  and  the  Widal 
test  proved  the  case  to  be  typhoid  fever. 

‘On  August  16  Major  Walter  D.  McCaw,  surgeon.  United 
States  Army,  reported  for  duty,  relieving  Major  Carter,  and 
recommended  that  the  sanitary  latrines,  as  provided  for  by 
General  Orders  No.  170,  Adjutant-General’s  Office,  Wash- 
ington, D.C.,  September  26,  1899,  be  constructed.  Work 
was  begun  on  these  latrines ; but  as  the  troughs  could 
not  be  purchased  at  New  London  in  the  required  time,  they 
were  never  completed,  and  the  use  of  the  pits  continued. 

‘ August  18,  a recruit  was  received  by  one  of  the  companies 
of  the  permanent  garrison,  who  was  well  advanced  in  typhoid 
fever  on  arrival.  He  came  from  Chattanooga,  Tennessee,  by 
way  of  Fort  Slocum,  New  York,  and  as  he  never  visited 
camp,  but  was  taken  into  the  post  hospital  immediately,  his 
case  has  no  relation  to  the  outbreak  in  camp. 

‘ On  August  21  a case  of  typhoid  fever  occurred  in  the 
85th  Company,  Coast  Artillery.  This  company  had  come 
from  Fort  Wadsworth,  New  York,  where  no  typhoid  fever 
had  existed  for  several  years,  and  having  been  in  camp 
twenty-four  days,  this  may  fairly  be  regarded  as  the  first 
non-imported  case  in  the  command  at  Fort  H.  G.  Wright. 
A company  epidemic  followed,  and  between  this  date  and 
September  ii,  when  the  company  had  returned  to  Fort 
Wadsworth,  twenty-five  cases  occurred  in  85th  Company 
(twenty-two  at  Fort  H.  G.  Wright,  and  three  at  Fort 
Wadsworth).  No  immediate  connection  could  be  traced 
between  the  cases  in  this  organization  and  the  first  in  the 
123rd  Company,  and  this  last  company  developed  only  one 
more  case  at  Fort  H.  G.  Wright,  August  30,  and  one  after 
return  to  Fort  Hamilton,  September  20.  The  51st  Company 
escaped  with  three  cases,  August  21  (one  at  Fort  H.  G. 
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Wright,  and  two  at  Fort  Hamilton).  The  86th  Company 
escaped  entirely  at  Fort  H.  G.  Wright,  but  had  one  case  at 
Fort  Wadsworth,  September  30.  The  2nd  and  12th  Com- 
panies, comprising  the  permanent  garrison,  and  living  in 
barracks,  escaped  without  a case  (except  the  recruit  noted 
above),  and  no  typhoid  fever  occurred  among  officers  of  the 
camp  or  post,  or  among  members  of  the  hospital  corps. 

‘ The  50th  Company  had  no  typhoid  fever  until  August  30, 
but  between  this  date  and  September  17  fifteen  cases  de- 
veloped (three  at  Fort  H.  G.  Wright,  and  twelve  at  Fort 
Wadsworth).  Meanwhile  the  troops  in  camp  had  been 
increased  on  August  24  by  the  arrival  of  the  6gth  Company, 
Coast  Artillery,  from  Fort  Monroe,  and  companies  K and  L, 
3rd  Battalion  of  Engineers,  from  Washington  Barracks. 
None  of  these  last  organizations  had  typhoid  fever  while  in 
camp,  but  one  case  developed  in  the  6gth  Company  after 
its  return  to  Fort  Monroe,  and  seven  in  the  two  Engineer 
companies  at  Washington  Barracks. 

‘ On  September  4 Major  Charles  B.  Ewing,  surgeon,  United 
States  Army,  relieved  Major  McCaw,  and,  the  manoeuvres 
over,  the  camp  was  broken  up  between  the  dates  of 
September  7 and  September  14. 

‘ In  summing  up  the  results  of  this  outbreak,  a total  of 
57  cases  occurred,  as  follows  : At  Fort  H.  G.  Wright  30,  of 
which  2 were  imported;  Fort  Wadsworth  16;  Fort  Hamil- 
ton 3 ; Fort  Monroe  i ; Washington  Barracks  7. 

‘ No  history  of  typhoid  fever  on  Fisher’s  Island  could  be 
obtained,  and  its  presence  among  the  labourers  on  the 
reservation  for  the  past  year  was  positively  denied.  Cases 
existed  at  New  London,  Connecticut,  and  some  of  the  men 
from  camp  visited  the  town  on  pass,  but  the  large  majority 
did  not.  Conditions  in  camp  which  might  be  considered  pre- 
disposing to  an  outbreak  of  typhoid  fever  were  high-ground 
water,  clouds  of  dust  from  the  neighbouring  upturned  ground, 
flies  in  large  numbers,  ineffective  disposal  of  excreta,  the  preva- 
lence of  diarrhoea,  and  the  neighbourhood  of  the  fresh-water 
pond,  in  which  the  men  bathed,  and  from  which  drinking-water 
may  have  been  carelessly  taken  by  some  individuals.  The 
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well  water  of  the  post  supply  at  once  came  under  suspicion, 
but  subsequent  examination  has  demonstrated  its  purity. 

‘ Immediately  upon  the  appearance  of  the  disease  orders 
were  given  to  boil  all  drinking-water,  and  forbidding  bathing 
m the  pond.  All  cases  of  a febrile  nature  were  promptly 
isolated  and  sent  to  the  post  hospital  for  treatment.  Daily 
inspections  were  made  of  the  tents,  kitchens,  and  sinks.  The 
grounds  were  kept  well  policed,  and  the  sinks  were  covered 
several  times  a day.  During  the  height  of  the  outbreak  the 
troops  were  actively  engaged  in  the  manceuvres,  simulating 
war  conditions  as  closely  as  possible,  and  were  kept  so  hard 
at  work  in  the  fortifications  and  at  the  guns  that  it  was 
difficult  to  give  the  attention  to  camp  sanitation  and  personal 
hygiene  that  the  situation  demanded. 

' The  noticeable  features  of  this  outbreak  were  the  abso- 
lute immunity  of  the  permanent  garrison  in  barracks,  the 
comparative  immunity  of  the  51st,  6gth,  86th,  and  123rd 
Companies,  and  the  excessive  prevalence  of  the  disease  in 
the  85th  and  50th  Companies.  These  two  companies  la}^  on 
opposite  flanks  of  the  camp,  and  were  separated  by  three 
almost  uninfected  organizations.  The  possible  causative 
factors  of  water-supply  and  dust  were  common  to  all  in 
camp  and  garrison,  and  should  have  affected  all  alike. 
.Allowing  rather  largely  for  the  element  of  chance,  it  is  quite 
possible  that  flies  carried  infection  from  the  inefficient  sink 
system  to  the  company  kitchens.  It  is  most  probable, 
however,  that  the  disease  was  largely  spread  from  man  to 
man  in  the  same  company  by  personal  contact  or  by  fomites. 
The  old  lesson  is  thus  repeated,  that  nothing  less  than 
complete  and  immediate  destruction  or  disinfection  of  all 
human  excreta,  along  with  the  most  careful  personal  hygiene, 
can  be  relied  on  to  prevent  the  spread  of  typhoid  fever  once 
introduced  in  permanent  camps.  . . . The  disposal  of 
excreta  in  pits  should  be  limited  to  marching  commands 
and  camps  of  the  most  temporary  nature.’'^ 

The  foul  soil,  the  high-ground  water,  the  preliminary 

Report  of  Surgeon-General,  United  States  Army,  for  Fiscal  Year 
ending  June,  1903,  pp.  50-52. 
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diarrhoea,  and,  above  all,  the  previous  absence  of  enteric 
in  the  locality,  bring  this  outbreak  into  line  with  those 
common  in  South  Africa  and  parts  of  Egypt. 

The  presence  of  dampness  of  soil,  due  either  to  rise  of 
ground  water  or  to  rainfall,  is  of  great  importance  in  its 
relationship  to  the  results  of  soil  pollution.  The  connection 
may  not  be  a constant  one — there  are  too  many  factors  at 
work  to  allow  of  anything  approaching  uniformity — but  after 
proper  allowance  is  made  for  disturbing  elements,  we  are 
forced  to  admit  that  the  relationship  is  still  sufficiently 
common  to  be  something  more  than  fortuitous.  The 
general  rule  appears  to  be  that  where  soil  pollution  is  present 
its  effects  in  the  production  of  disease  make  themselves 
evident  as  soon  as  a certain  degree  of  humidity  and  of  soil 
temperature  have  been  attained. 

This  correspondence  is  well  marked  in  Natal,  the  advent 
of  enteric  and  so-called  ‘ simple  continued  fever  ’ coinciding 
in  general  terms  with  the  maximum  air  temperature  and 
rainfall ; the  moisture  and  heat  doubtless  invigorate  com- 
paratively dormant  forms  of  microbial  life.  Of  course,  the 
soil  and  air  temperatures  must  not  be  confounded ; but  as  the 
changes  now  considered  take  place  only  in  the  most  superficial 
layers  of  the  soil,  the  effect  of  thermic  variations  would  be 
made  speedily  apparent  by  conduction  from  the  surface."* 

In  Egypt,  also,  the  rise  of  the  Nile  is  the  immediate  pre- 
cursor of  the  seasonal  prevalence  of  sickness  of  the  above 
nature.  This  is  doubtless  due  to  rise  of  ground  water.  In 
the  annual  report  for  1884  of  Surgeon-Major  Beattie,  medical 
officer  in  charge  of  Citadel  Hospital,  Cairo,  the  following 
statement  is  found  : 

‘The  increase  in  continued  fevers  in  June,  coincident  with 
the  rise  of  the  Nile,  and  their  decrease  in  October,  was,  as 
usual,  well  m.arked.’ 

These  words,  subject  possibly  to  occasional  modification, 
sum  up  the  seasonal  connection  in  Egypt  between  the  rise  of 

* For  elaborate  tables  showing  seasonal  incidence  of  enteric  fever 
at  Pietermaritzburg,  see  Appendix  VI.,  by  Major  Simpson,  R.A.M.C.,  of 
Army  Medical  Report,  1898. 
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ground  water  and  the  diseases  in  question.  It  must  also  be 
noted  that  ‘high  Nile’  corresponds  with  the  hottest  season 
of  the  year. 

In  the  annual  report  for  igo2  of  the  Sanitary  Commissioner 
with  the  Government  of  India  there  is  a most  interesting 
resume  of  the  present  condition  of  knowledge  as  bearing  on 
problems  connected  with  enteric  bacilli  in  soil.  The  evidence, 
in  this  connection,  as  to  the  powers  of  vitality  of  the  bacillus 
is  certainly  not  conclusive,  but  at  the  same  time  it  tends 
strongly  to  show  that  the  organism  is  not  endowed  with  a 
capacity  for  prolonged  saprophytic  existence.  The  opinions 
of  Koch,  Sydney  Martin,  Neufeld,  and  Poore,  although 
doubtless  differing  in  details,  all  point  the  same  way.  A 
great  deal  depends  on  how  the  bacilli  reach  the  soil,  and 
this  may  account,  in  some  measure,  for  conflicting  evidence. 
Losener  was  able  to  cultivate  bacilli  from  a spleen  that 
had  been  buried  ninety-six  days,  and  it  is  therefore  most 
probable  that  inside  a corpse  the  germs  may  exist  for  an 
indefinite  period,  and  possibly  cause  an  extensive  spread  of 
the  disease  ; but  such  conditions  do  not  afford  a true  criterion 
of  the  effects  of  the  soil,  from  which  the  bacilli  must,  under 
the  above  circumstances,  be  partly  protected. 

The  powers  of  vitality  of  the  bacillus  appear  to  depend 
largely  on  the  amount  of  pabulum  present,  and  this  theory  is 
borne  out  by  experience  in  South  Africa.  I have  myself 
observed  in  camps  where  enteric  was  prevalent  (assuming 
that  the  sickness  was  pathologically  this  disease,  a fact  about 
which  there  is  no  doubt  clinically),  and  where  the  soil  was 
absolutely  saturated  with  filth  of  all  sorts,  that  the  evacuation 
of  the  locality  apparently  resulted  in  the  rapid  destruction 
of  the  materies  morbi.  That  it  was  present  in  soil  fouled 
with  the  excreta  of  many  sick  is  reasonably  certain,  but 
occupation  after  a few  days  by  a fresh  body  of  troops  was  not 
followed  by  any  immediate  recrudescence  of  the  disease.  It  is 
a well-known  fact  that  the  Boer  Army  besieging  Ladysmith 
suffered  severely  from  enteric.  After  the  relief  of  the  town, 
the  Fifth  Division  occupied  a position  which  had  previously 
been  the  site  of  many  of  the  enemy’s  laagers.  That  we 
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suffered  from  enteric  there  is  no  doubt,  but  not  until  the 
ground  had  been  under  occupation  sufficiently  long  to 
become  polluted  by  the  presence  of  the  fresh  arrivals. 
I have  noticed  the  same  thing  elsewhere,  and  a reasonable 
explanation  seems  to  be  that  wath  the  departure  of  troops 
the  essential  pabulum  is  withdrawn,  and  the  germ  either  dies 
from  inanition  or,  becoming  attenuated  by  the  absence  of 
nutriment,  is  destroyed  by  the  normal  bacteria  of  the  soil. 
It  is  likewise  possible  that  the  germ  does  not  die  in  the 
soil,  but  loses  its  distinguishing  characteristics.  In  the 
sandy  and  arid  soil  of  Egypt  matters  appear  to  be  somew^hat 
different,  and  as  far  as  experience  enables  me  to  form 
an  opinion,  the  bacillus,  provided  that  a pabulum  in  the 
shape  of  organic  refuse  is  present,  is  capable  of  a far 
more  prolonged  existence  than  in  the  case  of  a fertile  soil, 
possibly  owing  to  the  absence  in  the  former  of  those  bacterial 
agencies  which  carry  out  the  conversion  of  organic  into 
inorganic  matter,  and  which  may,  at  the  same  time,  effect 
the  destruction  of  many  intruding  forms. 

Reviewing  the  statements  in  this  chapter,  it  appears  that 
evidence  is  now  in  existence  tending  to  show  that  enteric 
fever,  in  a pathological  sense,  is  caused  by  the  most  virulent 
member  of  a group  of  microbic  forms  which  vary  in  their 
pathogenic  powers,  but  which  are,  in  all  probability,  descend- 
ants of  a common  ancestor  of  intestinal  origin.  It  also  appears 
likely  that  the  vitality  of  the  bacillus  in  soil  is  intimately  con- 
nected wdth  the  presence  of  an  organic  pabulum.  Accepting 
provisionally  the  possibility  of  the  above,  it  follows  that  the 
vital  principle  to  be  observed  in  the  prevention  of  enteric 
fever  is  the  efficient  disposal  of  organic  filth,  the  latter  being 
the  fons  et  origo  inali,  or,  in  plain  English,  the  essential  cause 
of  the  trouble.  Filth  is  the  means  of  production  ; water, 
food,  and  dust  are  the  means  of  spread. 

A useful  field  for  future  inquiry  is  the  length  of  time  during 
which  convalescents  from  enteric  fever  may  spread  the  disease 
by  means  of  their  excreta.  Another  important  question 
relates  to  the  presence  of  the  germ  in  the  stools  of  apparently 
healthy  persons,  notably  attendants  on  the  sick. 
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In  India  a scheme  is  now  on  foot  to  establish  camps  in 
which  convalescents  will  be  isolated  for  a period  of  some 
months.  It  is  a sound  principle  to  inaugurate  a definite 
measure  of  this  kind,  and  ascertain  the  value  of  its  results  by 
careful  observation. 

The  spread  of  enteric  through  the  medium  of  milk  has 
been  mentioned  at  the  beginning  of  this  chapter,  and  is,  of 
course,  well  known.  Other  dairy  produce  has  not  attracted 
the  same  attention,  and  the  researches  of  Bruck  give  every 
ground  for  a belief  that  the  pathogenic  possibilities  of 
butter  in  this  direction  have  been  somewhat  overlooked. 
Bruck  made  three  series  of  experiments,  in  the  first  of  which 
B.  typhosus  were  added  to  milk,  and  butter  made  from  the 
cream.  Typhoid  bacilli  were  found  in  both  the  cream  and 
butter.  In  the  second  series,  the  apparatus  which  was  used 
for  the  manufacture  of  the  butter  was  rinsed  with  water 
containing  typhoid  bacilli.  The  latter  were  again  found  in 
the  butter.  In  the  last  series  of  experiments,  water  in  which 
clothes  contaminated  with  typhoid  excreta  had  been  washed 
was  used  to  wash  out  the  vessels  and  apparatus.  The  result 
was  the  same  as  that  in  each  of  the  preceding  experiments. 
Bruck  is  also  of  opinion  that  typhoid  bacilli  can  survive 
twenty-seven  days  in  butter.^ 

The  sterilization  of  milk  by  boiling  is,  at  times,  ridiculed, 
on  the  ground  that  it  is  impossible  to  boil  butter,  and  that 
the  latter,  for  aught  the  consumer  knows,  may  have  been  made 
from  contaminated  milk.  This  is  very  true,  and  to  consume 
only  sterilized  milk,  and  at  the  same  time  to  consume  un- 
sterilized butter,  is,  on  the  face  of  it,  an  absolute  inconsistency. 
But  if  butter  cannot  be  boiled,  the  milk  from  which  it  is  made 
can,  and  when  not  specially  sterilized  should,  be  boiled.  The 
cows  in  an  Indian  cantonment  of  which  I had  at  one  time 
charge  were  insufficient  in  numbers  to  furnish  the  troops 
with  both  milk  and  butter,  and,  for  the  latter  supply,  pur- 
chases of  milk  were  made  in  the  bazaar.  It  was  suggested 
at  the  time  that  this  milk  should  be  boiled  before  being  put 

* Deutsche  Mediciuer  Woche?ischrift^  No.  29,  p.  40  ; see  also  Report 
for  1902  of  Sanitary  Commissioner  with  the  Government  of  India. 
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into  the  separator.  A native  emplo3^ed  in  the  dairy  stated 
that  it  was  utterly  impossible  to  do  anything  of  the  sort,  but 
an  experiment  speedily  disclosed  the  fallacy  of  his  assertions, 
and  with  the  co-operation  of  the  commanding  officer,  the 
suggestion  was  regularly  carried  into  effect  without  the  least 
difficulty — in  fact,  it  was  stated  by  some  that  butter  made  in 
this  way  kept  longer  and  tasted  better  than  that  which  was 
previousl}^  in  use.  In  the  larger  Indian  dairies  special 
apparatus  for  sterilization  and  cooling  are  provided,  and  in 
the  Army  Medical  Report  for  1903  it  is  recommended  that 
butter  in  India  should  be  made  from  sterilized  milk  only. 

Other  articles  of  food  have  been  credited  with  the  spread  of 
enteric,  and  an  outbreak  recently  investigated  by  Dr.  Hamer 
in  South  London  appears  to  have  been  caused  by  fried  fish. 
In  the  service,  careful  attention  to  eatables  sold  in  canteens, 
etc.,  should  guarantee  the  soldier  against  dangers  of  this  kind. 

In  India,  food  or  liquor  partaken  of  in  the  bazaar  must,  on 
excellent  grounds,  be  looked  on  with  great  suspicion  as  being 
often  causally  related  to  enteric  fever — a good  reason  for 
paying  attention  to  the  comfort  of  regimental  institutes. 

The  further  relationship  of  enteric  fever  with  certain 
branches  of  sanitation  is  discussed  in  connection  with  the 
latter. 

The  value  of  preventive  inoculation  is  a question  con- 
cerning which  opinions  are  far  from  unanimous.  If  the 
measure  does  nothing  else,  it  certainly  seems  to  diminish  case 
mortality,  and  in  view  of  published  statistics  it  is  difficult  to 
see  how  any  unprejudiced  person  can  arrive  at  another  con- 
clusion.* The  fact  that  better  results  were  not  obtained  in 
South  Africa  was  probably  caused  by  the  common  omission 
to  give  the  second  injection  recommended. 

The  tablet  on  p.  42  shows  the  results  of  preventive  inocula- 

* According  to  the  finding  of  a Committee  of  Bacteriologists,  appointed 
at  the  instance  of  the  Prussian  Government  to  report  upon  antityphoid 
inoculation  in  connection  with  the  German  army,  the  measure  in  question 
certainly  confers  some  degree  of  protection.  It  is  stated  that  2,000 
inoculations  have  been  carried  out  amongst  troops  sent  to  South-West 
Africa  {Journal  of  Preventive  Medicine^  June,  1905,  p.  375). 

t Army  Medical  Report  for  1902,  p.  214. 
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tion  against  enteric  fever  amongst  British  troops  in  India  for 
igoi.  This  is  the  latest  official  record  obtainable : 


Average  strength  of  men  inoculated  at  any  time  during 


their  service 

in  India 

4,883 

Average  strength  of  men  not  inoculated 

55,955 

Cases  of  enteric  fever 

amongst  the  men  inoculated  : 

Admissions  ... 

•••  ••• 

32 

Deaths 

•••  •••  •••  ... 

3 

Cases  of  enteric  fever  amongst  the  men  not  inoculated  ; 

Admissions  ... 

•••  ...  ...  ... 

744 

Deaths 

• • • ...  ...  • * • 

199 

Ratio  per  i,ooo  of  strength  amongst  the  men  inocu- 

lated  : 

Admissions  ... 

...  ...  ...  ... 

6-6 

Deaths 

•»»  •••  ...  ... 

o‘6i 

Ratio  per  i,ooo  of 

strength  amongst  the  men  not 

inoculated  : 

Admissions  ... 

...  ...  ...  ... 

i3'3 

Deaths 

•«.  ... 

3'56 

It  would  be  premature  to  enter  on  the  detailed  discussion 
of  a matter  which  now  forms  the  subject  of  special  inquiry, 
although  it  may  not  be  out  of  place  to  state  in  general  terms 
the  direction  in  which  results  will  be  most  apparent,  should 
the  value  of  inoculation  be  definitely  proved.  It  can  scarcely 
be  doubted  that  this  direction  will  be  found  in  India ; in  our 
other  foreign  possessions  or  protectorates  the  problem  of 
stamping  out  disease  by  means  of  sanitary  measures  is  simple 
enough  as  compared  with  the  corresponding  problem  that 
confronts  us  in  our  Eastern  Empire. 

In  Egypt,  for  instance,  where  the  possibility  of  existence  is 
dependent  on  a single  stream,  the  natives,  as  a whole,  must 
necessarily  be  brought  more  immediately  into  contact  with 
civilization  than  in  a country  not  only  many  times  its  size, 
but  also  one  whose  face  is  covered  with  races  differing,  in 
many  instances,  almost  as  widely  one  from  the  other  as  they 
collectively  differ  from  the  races  of  the  West.  Time  may 
Europeanize  the  whole  of  the  Indian  peninsula,  but  there  is 
no  prospect  that  the  present  generation  of  Englishmen  will 
see  any  appreciable  change  in  habits  and  customs  the  origin 
of  which  is  lost  in  the  obscurit}^  of  countless  centuries. 
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It  is  regrettable  that  a primitive  mode  of  life  commonly 
entails  an  almost  complete  disregard  for  ordinary  acts  of 
cleanliness,  and  a striking  indifference  to  the  most  suitable 
locality  for  compliance  with  certain  natural  wants.  In  a few 
words,  wherever  the  lower-class  population  congregate,  there 
will  pollution  of  soil,  water,  and  surroundings  as  a whole, 
most  certainly  occur.* 

Personal  cleanliness  is  commonly  absent,  and  it  follows  that 
the  members  of  the  above  class  are  often  walking  disseminators 
of  the  most  repulsive  forms  of  filth.  The  influence  of  this  state 
of  things  must  naturally  have  a widely-spread  effect,  and  it  is 
no  distortion  of  facts  to  state  that  the  European  in  India 
is  constantly  exposed  to  the  risk  of  either  swallowing  or 
inhaling  excremental  refuse  conveyed  by  dust,  flies,  water,  or 
food,  or  which  clings  to  the  clothing  and  persons  of  his 
immediate  attendants,  and  which  is  transferred  from  fetid 
fingers  to  all  kinds  of  articles  of  intimate  use. 

It  speaks  well  for  the  care  and  enforced  cleanliness  which 
are  maintained  in  military  institutions  for  the  preparation  of 
food,  that  the  sickness  of  the  British  troops  stands  at  its 
present  comparatively  low  figure.  As  the  army  in  India  cannot 
possibly  be  self-containing,  the  soldier  is  always  liable  to 
dangers  which  there  is  no  immediate  prospect  of  eliminating; 
in  fact,  to  deal  effectually  with  the  origin  and  spread  of  enteric 
fever  would  involve  the  obliteration  of  caste,  the  prohibition 
of  certain  marriage  customs  and  religious  rites,  the  education 
of  countless  numbers,  and  an  expenditure  that  would  go 
some  way  towards  crippling  the  resources  of  the  Empire. 

In  the  face  of  such  facts,  it  appears  to  be  sound  judgment 
to  search  for  means  which  will  insure  immunity  against 
dangers  which  may  be  palliated,  but  not  removed.  An  indica- 
tion of  the  comparatively  meagre  results  of  the  energetic 
sanitary  measures  which  have  of  late  years  been  employed 
in  India,  may  be  gathered  from  the  table  on  p.  44,  compiled 
by  Major  T.  McCulloch,  R.A.M.C.,  and  published  in  the 
Army  Medical  Report  for  igoo.  It  is  clear  from  these 
figures  that  some  cause  is  at  work  which  militates  against 

* For  statements  regarding  native  sanitation,  see  chapter  on  ‘ Plague.’ 
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ENTERIC  FEVER  AMONGST  EUROPEAN  TROOPS  IN  INDIA, 

1879-1900.* 


Year. 

i 

Bengal. 

Bombay. 

Madras. 

Total.  1 

in 

c 

0 

1 

'e 

< 

in 

Q 

Ratio 
per  1,000. 

in 

C 

.2 

in 

in 

'e 

-a 

< 

1 

in  \ 

-*-»  i 

ci  i 

0 1 

Q 1 

Ratio 
per  1,000. 

in 

C 

.2 

in 

S 

< 

in 

•w 

03 

<V 

Q 

Ratio 
per  1,000. 

in 

a 

.2 

*in 

in 

’e 

"0 

in 

CC 

V 

p 

Ratio  I 
per'  1,000.  1 

in  - ' 

• « c/:  1 

in 

JZ 

0 

Q 

n • 

. i-i  'j  : 

c C 
nj  .2 
< ^ 

in 

'S 

cl 

0 

' c 

1 

in  • 

• in 

E c 
'5.2 

in 

JZ 

03 

<V 

P 

.i  J- 

l.i 
< ^ 

in 

JZ 

-4-> 

o3 

V 

p 

1879  ... 

1880  ... 

1881  ... 

1882  ... 

1883  ... 

1884  ... 

1885  ... 

1886  ... 

1887  ... 

1888  ... 

1889  ... 

1890  . . . 

1891  ... 

1892  ... 

1893  ... 

1894  ... 

Bengal 

Punjab 

189s  ... 

Bengal 

Punjab 

1896  ... 

Bengal 

Punjab- 

1897  ... 

Bengal 

Punjab 

1898  ... 

Bengal 

Punjab 

1899  ••• 

Bengal 

Punjab 

1900  ... 

263 

253 

249 

268 

274 

423 

486 

820 

538 

686 

T093 

996 

998 

1,130 

1,076 

1,069 

117 

95 

107 

103 

84 

III 

142 

222 

166 

177 

283 

259 

268 

270 

276 

300 

g-o 

8-3 

6-5 

7 '4 
8-0 
I2‘S 

13-8 

207 
13-1 
16-3 
26 ’O 
24 ‘2 
24‘8 
26 '8 

25 ’o 
24'2 

4 '02 
3’io 

2 '80 
2'83 

2- 44 

3- 29 
4 '05 

5 -61 

4 '06 
4 20 
672 
670 
6 '67 

6 ‘40 
6 ‘42 
679 

28 

53 

34 

43 

60 

97 

88 

-34 

127 

137 

257 

131 

204 

222 

173 

277 

17 

33 

19 

18 
16 

22 

30 

46 

38 

48 

76 

24 

7t 

64 

50 

■ 69 

2-8 
5-8 
3 '4 
4’2 

5 '4 
9-0 
7-6 

I2'2 

11- 3 
II '5 

19- 9 

10-3 

i6-o 
17 '4 

12- 8 

20- 7 

I -72 

3 '59 

I -90 

177 

1- 43 

2 - os 
2-57 

4-18 

3 ’37 
4-02 

5 ‘89 
1-88 
5:58 
5 '04 
370 
5'i4 

12 

25 

9 

47 

94 

129 

73 

139 

144 

104 

221 

126 

141 

154 

153 

138 

10 

11 

5 

23 

29 

18 

23 

44 

35 

32 

61 

49 

41 

40 

44 

39 

T -I 

2-4 

0-9 

4 '3 
8-8 

11- 9 
7-0 

12- 4 
12-3 

7 ‘4 
16-3 

9 ’3 
10-6 

117 

ii’5 

10-3 

o'95 

I -07 
0-48 
2-13 
273 

I -66 

2-21 

3 '93 
298 

2- 27 
4 ’50 

3- 62 
3 '09 
3 '03 
3 ‘30 
2*91 

303 

.331 

292 

358 

428 

649 

647 

1,093 

849 

927 

1,571 

1,253 

1,343 

1,506 

1,402 

1,484 

144 

139 

I3I 

144 

129 

I5I 

195 

312 

239 

257 

420 

332 

380 

374 

370 

408 

6‘i 
6 "6 
5'o 
6*2 
7*6 

117 

11- 3 

177 

12- 7 

13- 6 
22-9 
18-6 
20-3 
22-1 

20- 1 

20-9 

2-91 

2-77 

2-24 

2-51 

2-30 

2-73 

3’4i 

5 '05 
374 
377 
6-13 
4-92 
574 

5 '50 
5'30 

5 75 

674 

444 

169 

109 

30-3 

26’I 

7 '59 
6 '40 

— 

i,ii8 

278 

28-5 

7 '08 

255 

70' 

16-3 

4-48 

171 

35 

12-7 

2-6i 

1-544 

383 

22-6 

5-61 

679 

488 

173 

115 

30 ‘2 
25 ’9 

770 

6'ii 

— 

— 

i 

1 

1,167 

288 

28-3 

6-98 

401 

100 

25'5 

6-36 

227 

57 

i6-8  4-23 

1,795 

445 

25'5 

6-31 

786 

724 

209 

190 

39‘i 

42’I 

10-39 

1105 

1 

1 

! 

1,510 

399 

40-5 

10-70 

303 

96 

20  -4 

6-46 

237 

61 

19-2 '4-93 

2,050 

556 

31-8 

8-62 

824-t- 

895 

210 

271 

4i'i 

487 

10-47 

14-74 

— 

1,719 

481 

447 

12-51 

513 

145 

35 ‘3 

9-98 

1 

143+ 

28 

II -6  2-28 

2.375 

654 

36-3 

10 -0 

48,St 

45it 

117 

120 

22 ’8 
24-9 

5 '50 
6-64 

— 

— 

— 

— 

• — • 

— 

— 

— 

— 

— 

936 

237 

23 ‘8 

6-07 

30of 

72 

19-4 

4-66 

156 

39 

12 -I  3 '04 

1,392 

348 

20-6 

5'i4 

243t 

256 

69 

72 

I2'8 

i5'9 

3 ‘64 
4-46 

— 

— 

— 

1 

■ 

— ■ 

— 

— 

— 

— 

— 

— 

499 

141 

I4’3 

4 ’05  354+ 

lOI 

23'5 

6-72 

117 

47  12-0  4-83 

970 

289 

16-0 

477 

* Army  Medical  Report  for  1900,  p.  416. 

f Includes  cases  (one  or  more)  occurring  among  troops  marching. 

Note. — The  low  admission-rate  of  the  earlier  years  was  probably  due  to  faulty  diagnosis. 
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our  efforts,  and  that  sanitary  means  alone  are  not  sufficient 
to  grapple  effectually  with  the  problem  presented  to  us  by 
the  persistence  of  enteric  fever. 

The  following  are  the  ratios  per  i,ooo  of  admissions  and 
deaths  for  the  different  Indian  commands  during  1901,  1902, 
and  1903  : 


1903. 

1902. 

1901. 

Admissions. 

Deaths. 

Admissions. 

Deaths. 

Admissions. 

Deaths. 

Bengal 

22*8 

4‘54 

17*4 

4*17 

13 

2*72 

Bombay 

23‘3 

4’67 

20*5 

5*71 

i6*7 

3'54 

Punjab 

20*4 

4*55 

i8*4 

5*26 

12*9 

5*20 

Madras 

TI*4 

2*78 

8*6 

I *58 

6*3 

1— 1 

00 

In  many  parts  of  the  world  where  the  soldier  is  called  upon 
to  serve,  compulsory  inoculation  may  be  needless,  and  there- 
fore undesirable ; but  India  stands  alone  in  the  possession  of 
appalling  possibilities  in  the  production  of  disease,  and  it  is 
there  that  Professor  Wright’s  conception  should,  if  proved  to 
be  of  genuine  value,  be  followed  by  the  widest  results — results 
which  must  unquestionably  have  a vital  connection  with  the 
maintenance  of  our  national  interests.* 

* It  is  possible  that  an  improvement  in  results  may  follow  on  the 
recent  work  of  Bassenge  and  Mayer.  These  observers  have  made  use  of 
agerm-free  filtrate  instead  of  a preparation  containing  dead  bacilli.  The 
presence  of  the  latter  may  bring  about  complex  chemical  changes.  This 
objection  does  not  apply  when  the  bacilli  are  absent,  and  a greater 
stability  is  consequently  obtained  {^British  Medical  Journal^  June  17, 
1905  ; Deut.  Med.  Woch..^  May  14,  1905). 
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DYSENTERY  AND  DIARRHCEA 

DYSENTERY. 

Researches  associated,  mainly,  with  the  names  of  Shiga  of 
Tokio  and  Flexner  of  Philadelphia  give  promise  of  placing, 
in  the  not  far  distant  future,  our  knowledge  of  the  ultimate 
causes  of  the  assemblage  of  clinical  manifestations  known  as 
dysentery,  on  a satisfactory  foundatiqn.  For  the  present, 
whatever  further  work  in  this  direction  may  reveal,  the  fact 
remains  that,  for  the  army  medical  officer,  dysentery,  as  far 
as  practical  purposes  are  concerned,  is  a name  applied  to 
certain  clinical  conditions  which  are  common  in  the  field 
and  elsewhere.  All  experience  goes  to  show  that  the 
ultimate  cause  or  causes  of  dysentery  may  be  found  in 
organically  polluted  soil  or  water,  or  come  into  being  within 
the  body  as  the  result  of  a disordered  condition  of  the 
alimentary  tract. 

The  first-named  of  these  causes  is  probably  the  one  which 
has  the  most  direct  influence  on  the  health  of  troops  on 
service.  During  the  closing  part  of  1885,  and  practically 
the  whole  of  1886,  dysentery  in  Egypt  was  prevalent  at  the 
stations  occupied  by  the  troops  comprising  the  Soudan 
Frontier  Field  Force.  As  far  as  general  well-being  in  the 
way  of  surroundings  was  concerned,  this  period  was  a distinct 
advance  on  1884  and  about  the  first  nine  or  ten  months  of 
1885.  some  stations,  mud  huts  had  replaced  tents, 

latrine  buckets  had  replaced  trenches,  and  comforts  of  a 

fairly  extensive  variety  were  readily  obtained  from  Cairo  and 
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Alexandria.  Water  received  a degree  of  attention  which 
was  previously  impossible,  boiling  being  extensively  carried 
out,  and,  speaking  generally,  sanitation  had  distinctly 
improved.  Hospitals  also,  which  had  formerly  been  non- 
dieted,  now  received  a due  supply  of  medical  comforts  and 
the  usual  appliances  for  the  sick,  so  that,  looking  at  the 
matter  as  a whole,  a higher  standard  of  health  than  that 
noted  in  the  previous  year  might  have  been  reasonably 
expected.  As  a matter  of  fact,  the  health  of  the  force 
underwent  a serious  deterioration,  as  shown  by  the  following 
figures  from  the  Army  Medical  Report  bearing  reference  to 
the  periods  in  question  : 

From  March  i8,  1884,  to  July  31,  1885,  the  admission- 
rate  for  dysentery  was  85*6  per  1,000  of  the  force.  ‘ Towards 
the  end  of  the  campaign  a too  free  indulgence  in  tinned 
provisions  by  the  men  retiring  down  the  river  was  a fertile 
source  of  bowel  affections.’^ 

On  July  31,  1885,  the  Nile  Expeditionary  Force  became 
the  Frontier  Field  Force,  and  the  troops,  after  this  date, 
remained  comparatively  stationary.  The  admis^sion-rates 
for  dysentery  of  the  Frontier  Field  Force  per  1,000  were  as 
follows:  August  i,  1885,  to  November  26,  1885,  87*0; 
November  27,  1885,  to  January  22,  1886,  138*5  ; January  22, 
1886,  to  December  31,  1886,  141*3.  In  1887,'  when  the 
average  annual  strength  was  445  instead  of  3,503,  as  in  the 
preceding  year,  and  when  polluting  agencies  would  naturally 
be  lessened,  the  admission-rate  for  dysentery  fell  to  96*6  per 
1,000. 

These  figures  are  most  significant.  During  the  more 
active  period  of  the  operations,  when  hardships  and  dis- 
comfort were  the  daily  lot  of  all,  when  water  was  largely 
consumed  direct  from  the  Nile,  without  any  effort  at  purifica- 
tion, and  when  sanitation  in  general  could  not,  in  the  nature 
of  things,  receive  anything  approaching  minute  attention,  the 
sick  returns  from  dysentery  were  approximately  one-half  of 
what  they  were  at  a later  date  when,  as  already  stated, 
the  troops  were  enjoying  comforts  which  were  previously 

* Army  Medical  Report,  1884,  Appendix  I. 
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unknown.  The  explanation  may  be  found  in  the  following 
facts  : The  Frontier  Field  Force,  during  the  later  months  of 
1885  and  the  early  part  of  1886,  can,  for  purposes  of 
comparison,  be  divided  into  two  distinct  parts  : first,  the 
troops  at  Wady  Haifa,  and  to  the  north  of  that  station — that 
is  to  say,  those  at  Korosko  and  Assouan  ; second,  those 
south  of  Wady  Haifa,  the  latter  force  being  in  immediate 
touch  at  various  points  with  the  enemy.  A personal 
experience  may  possibly  give  some  idea  of  the  conditions 
which  surrounded  the  units  of  the  more  active  section  of 
the  army.  At  different  points  of  the  line,  between  Haifa 
and  Railhead,  small  detachments  were  posted  to  guard 
our  communications  south  of  the  Second  Cataract.  During 
the  latter  part  of  1885  I was.  for  several  weeks  in  charge 
of  one  of  those  posts.  The  location  was  on  the  river  bank, 
and  almost  entirely  enclosed  -by  volcanic  hills  in  the 
immediate  proximity  of  the  camp.  The  soil  was  arid,  and 
vegetation,  except  for  a few  palm-trees,  was  entirely  absent. 
The  heat  by  day  was  intense^  and  the  nights  bitterly 
cold.  For  several  days  after  our  arrival  we  had  nothing  to 
complain  of  in  the  way  of  food,  but  when  our  supplies  were 
exhausted  there  was  considerable  difficulty  in  getting  them 
replaced.  As  time  went  on,  however,  our  attention  was 
absorbed  by  matters  altogether  unconnected  with  cookery. 
The  position  was  one  of  some  anxiety,  and  comfort 
and  sanitation  were  alike  neglected.  The  water  was  drunk 
unboiled  and  unfiltered,  the  violent  changes  of  temperature 
were  rendered  particularly  trying  by  the  absence  of  shelter 
at  night,  protection  from  either  heat  or  cold  was  of  the 
scantiest  nature,  and  creature  comforts  in  general  were 
conspicuous  by  their  absence.  In  spite  of  these  disadvan- 
tages, the  general  health  was  excellent.  There  was  one 
case  of  dysentery,  which  could  not  possibly  have  been  caused 
by  any  local  insanitary  condition,  or  other  cases  would,  in 
all  reasonable  likelihood,  have  followed  it.  Personally,  I 
believe  it  was  due  to  cold  and  improper  food — in  fact,  that 
the  inateries  niorhi  was  generated  within  the  body  in  a 
manner  previously  suggested.  I should  explain  that  the 
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period  referred  to  was  one  of  about  six  weeks,  and  that  the 
average  strength  was  approximately  300. 

Although  it  is  illogical  to  generalize  from  a single  instance, 
there  is  good  reason  to  believe  that  the  above  is  a fair 
example  of  the  condition  of  the  troops  stationed  south  of 
Haifa.  The  period  embraces  the  later  months  of  1885,  and 
although  there  was  no  doubt  that  early  in  1886  many  of  the 
advanced  posts  were  hot-beds  of  sickness,  the  beginning  of 
their  occupation  was  marked  by  a standard  of  health  un- 
known among  the  troops  holding  the  stations  to  the  north 
of  the  Cataract.  The  great  point  of  difference,  as  affecting 
sanitation,  lay  in  the  fact  that  one  section  of  the  force  was, 
for  the  most  part,  in  occupation  of  ground  that  had  not 
been  previously  camped  on,  while  the  other  section  was 
holding  posts  which  had  been  continuously  occupied  for  the 
best  part  of  two  years.  Unless  refuse  is  regularly  removed 
in  a manner  which  is  only  likely  to  be  possible  in  peace, 
every  camp,  no  matter  how  well  supervised,  must  inevitably 
have  its  soil  sooner  or  later  thoroughly  saturated  with  organic 
filth.  Whatever  the  living  cause  of  dysentery  may  be  makes 
no  difference  to  the  main  practical  fact — viz.,  that  its  existence 
and  spread  are  connected  with  the  presence  of  intestinal  refuse, 
and  this  refuse  in  camps  where  latrine  trenches  are  in  use, 
or  when  the  contents  of  latrines  cannot  be  conveyed  for 
disposal  to  a suitable  distance,  must  infallibly  be  present. 
During  1884  and  the  earlier  part  of  1885  the  troops  of  the 
Nile  Expedition  were,  in  virtue  of  comparatively  frequent 
change  of  position,  free  from  the  dangers  which  arise  from  a 
prolonged  occupation,  .under  conditions  of  service,  of  any 
single  locality.  It  is  true  that  they  suffered  from  dysentery, 
but  the  explanation  of  the  circumstances  is  well  set  forth  in  the 
extract  quoted  above  from  the  report  of  the  expedition,  and 
there  is  little  doubt,  judging  by  experience,  that  the  specific 
cause  of  dysentery  is  quite  capable  of  originating  in  the 
intestinal  tract. 

In  the  Natal  Campaign  of  1899-1900  it  was  a matter  of 
common  observation  that  the  old  camps,  such  as  those  at 
Chieveley,  Surprise  Hill,  and  Hyde’s  Farm,  where  the  soil 

4 


50 


MILITARY  HYGIENE 


was  soaked  with  filth,  were  prolific  sources  of  dysentery,  and 
it  is  clear  that  the  cause  of  the  malady  was  not  inherent  in  the 
localities,  as  otherwise  the  local  inhabitants  would  have  rapidly 
died  out  under  its  influence.  Dr.  Hill,  Medical  Officer  of 
Health  for  the  Colony,  also  informs  me  that  in  Natal 
dysentery  ‘ is  certainly  not  prevalent  outside  the  mining 
areas.’  It  is  a remarkable  circumstance  that,  as  a rule,  in 
South  African  camps  the  appearance  of  dysentery  was  pre- 
ceded by  that  of  enteric  fever,  but  although  evacuation  of  the 
locality  rapidly  rendered  its  occupation  by  new-comers  safe 
as  far  as  the  latter  disease  was  concerned,  dysentery,  on  the 
other  hand,  remained,  so  to  speak,  fixed  in  the  spot  for  ari 
indefinite  period.  At  Surprise  Hill  and  Glencoe,  in  the 
spring  of  1900,  the  unit  to  which  I was  attached  was  attacked 
by  dysentery  immediately  after  its  arrival ; these  camps  had 
been  but  a short  time  previously  the  site  of  Boer  laagers,  and 
although  the  enemy  had  suffered  from  both  diseases,  dysentery 
appeared  to  be  the  only  one  which  had  maintained  its  vitality 
in  the  soil,  after  the  organic  pabulum  caused  by  human 
habitation  had  been  withdrawn. 

These  remarks,  it  may  be  stated,  are  only  intended  to 
embody  a suggested  explanation  of  the  fact,  which  agrees 
with  old-time  experience,  that  dysentery  hangs  about  certain 
localities  with  amazing  tenacity.  Those  officers  of  the 
R.A.M.C.  who  had  the  privilege,  while  at  Netley,  of  attending 
the  lectures  of  the  late  Surgeon-General  Maclean,  I.M.S., 
are  not  likely  to  forget  his  graphic  description  of  ‘ the  old 
infantry  barracks  at  Secunderabad,  in  the  Deccan,  of 
dysenteric  notoriety.’  Trousseau,  also,  in  his  Clinical 
Lectures,  gives  a striking  instance  of  this  peculiarity  in 
the  distribution  of  dysentery.  The  passage,  from  its  great 
interest,  is  well  worth  quoting  at  length  : ‘ La  ville  de  Tours 
renferme  deux  casernes  placees  a egale  distance  des  deux 
rivieres  qui  traversent  la  ville.  Tune  dans  le  faubourg  est, 
I’autre  dans  le  faubourg  ouest.  Les  memes  conditions  hy- 
gieniques  sont  adoptees  pour  Tune  comme  pour  I’autre  ; dans 
Tune  et  dans  I’autre  le  regime  des  soldats  est  identique- 
ment  semblable.  Cependant  a I’epoque  ou  je  faisais  mes 
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etudes  a Tours,  pendant  les  vingt  annees  qui  avaient  precede 
et  les  dix  annees  qui  ont  suivi,  ce  fut  toujours  le  quartier  de 
cavalerie  qui  fut  le  premier  le  foyer  du  mal.  Les  quelques 
soldats  de  I’infanterie  qui,  au  debut,  etaient  atteints  de  dysen- 
terie  I’avaient  contractee  dans  nos  salles  de  Thopital,  ou  ils 
etaient  entres  pour  d’autres  affections,  et  i’epidemie  n’envahis- 
saient  que  plus  tard  le  quartier  ou  leurs  regiments  etaient 
casernes.’* 

Besides  soil  pollution,  errors  in  diet,  and  many  forms  of 
intestinal  disturbance,  may  result  in' dysentery.  Sometimes 
no  cause  can  be  traced.  One  of  the  worst  cases  I ever  saw, 
in  which  death  supervened  a few  hours  after  attack,  occurred 
in  Barbadoes,  in  the  person  of  a soldier  of  the  ist  Battalion 
West  Riding  Regiment,  at  a time  when,  with  this  exception, 
the  unit  was  absolutely  free  from  the  disease.  Nor  could  the 
occurrence  be  attributed  to  any  local  condition. 

It  is  well  known  to  break  out  under  the  influence  of  chill 
and  exposure,  and  although  it  is  doubtless  more  prevalent  in 
hot  weather,  it  is  an  error  to  imagine  that  its  presence  is 
inconsistent  even  with  intense  cold.  Zimmermann  records 
cases  appearing  at  Zurich  in  January,  and  amongst  the  worst 
cases  I have  ever  seen  on  service  were  those  which  occurred 
at  Glencoe,  in  the  Biggarsberg,  in  May,  igoo.  The  cold  was 
very  severe,  but  it  had  no  effect  in  lessening  the  amount  of 
sickness.  It  is  reasonable  to  assume  that  cold  produces  its 
effects  from  bringing  about  a congested  condition  of  the 
alimentary  tract,  and  thus  altering  the  vital  processes  of 
secretion,  etc. — changes  which  result  in  the  acquisition  of 
pathogenic  powers  by  previously  innocent  germs.  Errors 
in  diet  I have  already  mentioned  as  a cause  of  the  disease, 
and  I recollect  the  case  of  an  officer,  previously  in  the  very 
best  of  health,  who  consoled  himself  for  past  abstinence, 
during  the  relief  operations,  by  a meal  of  magnificent  pro- 
portions, in  Ladysmith,  as  soon  as  the  necessary  supplies  were 
available.  Within  twenty-four  hours  he  was  seized  with  an 
attack  of  dysentery  which  came  within  an  appreciable 

* ‘Clinique  Medicale  de  I’Hotel  Dieu  de  Paris,’  par  Trousseau. 
G.  B.  Bailliere  et  Fils,  Paris. 
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distance  of  costing  him  his  life.  As  evidence  of  the  cause  of 
the  attack,  it  is  important  to  observe  that  he  was  the  onl}' 
officer  of  his  unit  ’ affected,  and  that  he  alone  of  his  unit 
had  freely  indulged  .in  the  pleasures  of  the  table,  on  this 
occasion.  This  example  may  seem  trivial,  but  it  has  been 
introduced  as  an  illustration  of  what  frequently  occurs  when 
men  who  have  been  subjected  to  considerable  hardships  find 
themselves  free  to  make  use  of  the  resources  of  civilization. 

To  put  the  matter  shortly,  it  seems  likely  that  two  of  the 
most  frequent  causes  of  dysentery,  from  the  practical  point  of 
view,  are  chill  and  improper  food.  The  lesson  is  obvious. 
Daily,  or  even  oftener,  the  food  and  cooking  arrangements  of 
men  on  service  should  be  inspected  by  a medical  officer.  No 
detail  is  too  paltry  for  his  attention.  The  possession  of 
flannel  shirts  and  cholera  belts  by  every  officer  and  man 
should  also  be  insured.  Some  officers  look  upon  the  use  of 
the  cholera  belt  as  a form  of  ‘ coddling,’  and  therefore  to  be 
despised.  Such  views  can  only  be  a bad  example  to  the 
men,  and  should  be  combated  by  every  justifiable  means. 
Men  attacked  should  be  removed  from  camp,  if  possible,  and 
in  the  meantime  rigorous  measures  of  disinfection  should  be 
carried  out.  What  these  measures  will  actually  comprise 
must  depend  on  circumstances.  Satisfactory  refuse  disposal, 
satisfactory  food,  and  satisfactory  clothing,  are  not  always 
obtainable,  but  they  are  essential  in  the  prevention  of  one  of 
the  worst  scourges  of  an  army,  and  no  pains  are  too  great  to 
secure  them. 


DIARRHCEA. 

As  the  many  causes  of  diarrhoea  in  the  army  are,  in  a 
general  sense,  the  same  as  those  which  occur  elsewhere,  there 
is  no  special  reason  for  entering  on  a detailed  account  of  the 
etiological  factors  of  the  disease,  except  in  so  far  as  they  are 
dependent  on  conditions  peculiar  to  military  service.  Food, 
water,  chill,  certain  specific  causes,  are  agencies  alike  common 
to  the  circumstances  of  w^ar  and  peace,  and  it  w^ould  serve  no 
useful  purpose  to  discuss  these  matters  seriatim,  as  the 
elimination  of  all  such  factors  is  comprised  in  attention  to 
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sanitary  rules  which  have  been  already  stated,  or  which  are 
matters  of  common  knowledge.  There  is,  nevertheless,  one 
form  of  diarrhoea  that  demands  the  particular  attention  of 
the  medical  officer ; it  is  that — well  known  to  all  who  have  a 
knowledge  of  field  service — which  constantly  tends  to  break 
out  as  an  epidemic  in  old-standing  camps  or  bivouacs,  or,  in 
fact,  anywhere  if  soil  has  undergone  serious  pollution. 

Whether  it  is  due  to  one  or  more  organisms,  and  also  what 
the  nature  of  such  organism  or  organisms  may  be,  is  a ques- 
tion to  which,  at  present,  science  can  give  no  completely 
satisfactory  answer.  The  practical  point  to  be  remembered 
is  that  the  disease  is  often  the  precursor  of  enteric  fever  or 
dysentery,  and,  as  such,  is  a danger  signal  the  value  of  which 
cannot  be  overestimated.  Mention  has  elsewhere  been  made 
of  the  fact  that  there  is  a tendency  for  enteric  fever  to 
gradually  replace  the  disability  known  as  simple  continued 
fever,  and  it  seems  likely  that  the  same  tendency  exists  in 
epidemic  camp  diarrhoea.  As  illustrating  this  point,  the 
following  extract  from  the  Army  Medical  Report  for  1886  is 
of  particular  interest,  and  it  is  much  to  be  desired  that  more 
information  of  this  kind  should  be  collected.  The  extract 
refers  to  one  of  the  numerous  camps  established  near  the 
banks  of  the  Nile:  ‘The  disease  began  almost  immediately 
on  the  occupation  of  the  camp,  and  ran  its  course,  attacking 
with  greater  or  lesser  severity  nearly  every  occupant,  and 
entirely,  or  almost  entirely,  ceased  when  enteric  fever  showed 
itself.’  ‘ The  medical  officer  reports  that  he  considers  the 
dirty  condition  of  the  camping-ground  to  have  been  the  chief 
exciting  cause.’* 

Less  remarkable,  but  still  noteworthy,  as  affecting  the 
question  of  connection  between  diarrhoea  and  dysentery,  is 
the  fact  that  the  admissions  for  diarrhoea  in  the  Frontier 
Field  Force  between  August  i,  1885,  and  November  26,  1885, 
show  a ratio  of  173*1  per  1,000  of  the  strength,  the  Ad- 
missions for  dysentery  being  in  the  ratio  of  87*0  per  1,000, 
for  the  same  period.  Between  November  27,  1885,  and 
January  22,  1886,  the  admissions  for  diarrhoea  fell  to  ioi*i  per 

* Army  Medical  Report  for  1886,  p'.  156. 
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1,000  of  the  strength,  while  those  for  dysentery  rose  to  138*5 
per  1,000  of  the  strength.  Lastly,  between  January  22,  1886, 
and  December  31,  1886,  the  admissions  for  diarrhoea  were 
68  per  1,000,  and  those  for  dysentery  141*3  per  1,000. 

Such  figures,  as  they  stand,  are,  of  course,  far  too  meagre 
to  form  the  basis  of  any  absolute  opinion.  They  have  only 
been  introduced  with  the  object  of  drawing  attention  to  what 
would  appear  to  be  a useful  field  for  research.  Personally,  I 
cannot  recollect  ever  having  seen  dysentery  break  out  sud- 
denly except  in  old  camping-grounds,  such,  for  instance,  as 
the  sites  of  the  Boer  laagers  which  were  occupied  after  the 
relief  of  Ladysmith.  During  the  relief  operations,  in  the 
many  camps  which  were  occupied  by  the  column,  diarrhoea 
invariably,  except  as  stated  above,  manifested  itself,  in  my 
experience,  before  the  more  serious  condition. 

The  men  who  are  attacked  should  be  isolated,  if  possible, 
and  the  excreta  destroyed.  The  latter  measure  is  of 
exceptional  importance  ; for  although  we  cannot  prove, 
we  may  nevertheless  accept  as  a fact,  for  practical  purposes, 
the  spread  of  epidemic  diarrhoea  by  means  of  the  intestinal 
dejecta.  Men  should  be  directed  to  report  sick  immediately 
they  are  attacked  with  diarrhoea.  If  the  first  few  cases  can 
be  seen  early  and  isolated,  and  vigorous  sanitary  measures 
taken,  it  may  be  possible  to  stamp  out  at  once  an  epidemic 
which,  if  left  untrammelled,  may  result  in  crippling  the  force 
which  it  attacks.  What  exact  relationship  this  form  of 
diarrhoea  holds  to  certain  other  diseases  well  known  on 
service,  must  remain  uncertain  for  the  present ; but  for  the 
practical  sanitarian  both  simple  continued  fever  and  the 
epidemic  diarrhoea  of  camps  may  safely  be  regarded  as 
making  part  of  a series  of  pathological  terms  of  which  the 
highest  is  either  dysentery  or  enteric  fever.  There  is  also  a 
general  connection  between  the  severity  of  the  flux  and  the 
degree  of  soil  pollution  in  the  locality.  At  Chieveley  in  the 
month  of  February,  igoo,  diarrhoea  was  very  prevalent.  The 
ground  had  been  more  or  less  in  occupation  since  the  Battle 
of  Colenso,  and  although  refuse  had  been  systematically 
buried,  the  soil  was  saturated  with  filth — as  evidenced  by 
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the  swarms  of  flies  which  were  present — and  practically 
devoid  of  vegetation,  and  therefore  of  an  important  means 
of  natural  purification.  The  same  experience,  under  the 
same  general  conditions,  was  repeated  at  Hyde’s  Farm, 
Surprise  Hill,  and  Glencoe.  Many  of  the  cases  were  of 
appalling  severity.  The  temperature  varied,  and  some  of 
the  worst  cases  were  entirely  free  from  fever.  The  quantity 
of  liquid  matter  passed  was  astounding ; occasionally  the 
hepatic  secretion  appeared  to  be  entirely  arrested,  and 
although  I never  saw  jaundice  in  any  of  the  cases,  the 
discharge  often  resembled  milk  in  appearance  and  con- 
sistence. Mental  depression  was  usually  present  to  a re- 
markable degree,  and  occurred  early  in  the  attack.  It 
appeared  to  be  a most  unfavourable  sign.  Personally,  I found 
astringents  to  be  of  very  little  use.  Condensed  milk,  or  fresh 
milk  when  procurable,  a liberal  supply  of  brandy,  and 
strychnine  or  nux  vomica,  seemed  to  be  the  best  treatment. 
It  is  important  to  keep  the  abdomen  absolutely  free  from 
chill.  The  application  of  a thick  layer  of  cotton-wool  and 
bandage  is  a useful  measure.  To  be  of  use,  the  brandy  should 
be  given  in  large  doses,  and  treatment  should  begin  with  the 
very  least  delay  possible.  The  futility  of  astringents,  the 
profound  'depression,  and  the  ready  response  to  stimulation 
and  powerful  tonics,  suggest  that  the  lesion  is  due  to  absorp- 
tion of  toxic  products,  the  result  of  the  presence  of  a specific 
form,  or  specific  forms,  in  the  intestinal  tract.  This  is  only  a 
suggestion,  but  the  probability  of  its  truth  is  borne  out  by 
the  epidemic  nature  of  the  disease  and  the  frequency  with 
which  it  arises  under  conditions  already  described. 

Putting  aside  pathological  surmises,  we  can  at  least  feel 
assured  of  the  fact,  as  proved  by  prolonged  experience,  that 
diarrhoea  of  the  nature  indicated  will,  in  all  likelihood,  brenk 
out  sooner  or  later  in  every  camp  in  which  organic  refuse 
cannot  be  satisfactorily  removed.  In  the  summer  of  1889  I 
was  in  charge  of  a musketry  camp  at  Kilworth,  North  Cork. 
Here  all  refuse  was  carefully  and  regularly  carted  away  by  a 
contractor.  The  general  health  could  not  have  been  better, 
and  other  things  being  equal,  if  the  same  system  could  have 
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been  employed  under  the  ideally  healthy  surroundings  of 
veldt  life,  the  result  would  probably  have  been  equally  good. 
At  Tyger  Kloof  in  the  Bethlehem  district  of  the  Orange 
River  Colony,  a locality  to  which  reference  has  elsewhere 
been  made,  the  camp,  which  was  that  of  the  2nd  East  Yorks 
Regiment,  was  of  comparatively  restricted  dimensions ; it 
had  been  under  prolonged  occupation,  and  as  convoys  halted 
nightly  within  its  precincts,  the  refuse  to  be  dealt  with 
presented  a formidable  problem.  Thanks  to  the  officer 
commanding,  no  system  of  sanitation  could  have  been  more 
carefully  maintained,  refuse  being  removed  with  the  greatest 
regularity.  The  effects  of  this  measure  were  apparent  in  the 
fact  that,  although  neither  diarrhoea  nor  dysentery  were  alto- 
gether absent,  our  standard  of  health  contrasted  most  favour- 
ably with  that  of  other  camps  where  refuse  was  buried  any- 
where or  everywhere.  It  is,  of  course,  unfair  to  make  a 
definite  assertion  on  the  strength  of  one  or  more  instances, 
but  there  is  at  any  rate  sufficient  evidence  to  accept  the 
excellence  of  a system  of  refuse  removal  as  contrasted  with 
one  of  local  burial. 

Finally,  let  it  be  added  that  in  every  outbreak  of  diarrhcea 
a local  cause  should  be  sought,  and  if  insanitary  conditions 
are  present,  measures  on  the  lines  stated  above,  including, 
if  possible,  a change  of  camping-ground,  may  -succeed  in 
averting  ^widespread  disaster. 


CHAPTER  IV 
MALARIA 

The  work  of  Laveran,  Ross,  Manson,  Stephens,  Christophers, 
James,  and  others,  has  placed  our  knowledge  of  the  etiology 
and  general  pathology  of  malaria  on  a basis  of  comparative 
security.  If  some  points  are  still  obscure,  there  is  no  doubt 
as  to  the  main  principle — viz.,  protection  against  mosquitos 
of  the  genus  Anopheles — which  should  guide  us  in  our  efforts 
at  prophylaxis. 

The  practical  application  of  the  principle  is,  on  the  other 
hand,  far  from  certain,  and  offers,  therefore,  a fair  field  for 
useful  discussion.  It  maybe  well  to  pass  in  review  the  main 
proposals  which  have  been  set  forthwith  the  view  of  attaining 
the  above  object. 

I.  The  Draining  of  Malarious  Regions. 

/ 

Whether  this  step  is  applicable  depends  on  a variety  of 
considerations,  topographical,  financial,  and  otherwise. 

The  value  of  the  measure  does  not  admit  of  doubt. 
Striking  evidence  of  the  favourable  results  attained  is  found 
in  the  history  of  the  recent  drainage  operations  at  Ismailia. 
Evidence  of  probably  greater  interest  to  the  army  medical 
officer  can  be  read  in  a paper  by  Lieutenant  F.  F.  Russell, 
assistant  surgeon  U.S.  Army,  published  in  the  March 
number  for  igoq  of  the  Journal  of  the  Association  of  Military 
Surgeons  United  States  Army.  The  operations  were  con- 
ducted at  Fort  Washington,  Maryland,  and  appear  to  have 
been  carried  out  with  remarkable  thoroughness.  The  paper 
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is  of  extreme  practical  interest,  and  in  the  care  which  has 
been  evidently  bestowed  on  its  preparation  reflects  the 
greatest  credit  on  its  author. 

In  many  of  our  very  worst  stations  drainage  is  out  of  the 
question.  At  Delhi,  where  the  disease  is  rife,  the  river 
Jumna,  in  the  rainy  season,  washes  the  walls  of  the  fort  on 
the  east  side.  As  the  river  recedes  literally  miles  of  country 
are  covered  with  stagnant  pools  in  which  the  larvae  can  breed 


FIG.  T. — EAST  WALL  OF  THE  FORT  DELHI,  SHOWING  THE  DRY  BED 

OF  THE  JUMNA. 

In  the  rains  the  water  washes  the  wall  of  the  fort. 


by  millions,  so  that  the  fort  is  in  the  immediate  vicinity  of 
a breeding-ground  of  singularly  fertile  character.  It  is  only 
common-sense  to  accept  the  fact  that  as  long  as  the  course 
of  the  Jumna  remains  unchanged,  so  long  will  malaria 
abound,  and  so  long  will  minor  measures,  such  as  oiling 
catch -pits,  mosquito  curtains,  etc.,  prove  unsatisfactory 
(Fig.  I). 

The  British  battalion  at  Meerut  furnishes  a detachment 
for  the  Delhi  fort,  and  it  was  commonly  believed  at  Meerut 
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that  the  Delhi  companies  could  readily  be  ‘ spotted  ’ on 
parade  by  their  generally  cachectic  appearance. 

It  has  been  pointed  out  by  Lieutenant-Colonel  Cunning- 
ham, that  the  excavations  carelessly  left  after 

engineering  operations  become,  w^hen  filled  with  rain-water, 
prolific  sources  of  Anopheles  larvae. 

It  is  unfortunately  true  that  the  Mian  Mir  experiment  in 
the  direction  of  drainage  was  far  from  a success.  The  work 
has  been  so  fully  criticised  that  any  prolonged  discussion  of 
it  is  needless.  Let  it  suffice  to  say  that  failure  in  this 
instance  does  not  in  any  way  detract  from  the  soundness  of 
the  principle  of  which  the  operations  were  the  practical 
expression.  Failure  was  clearly  due  to  financial  causes,  and 
should  not  reflect  on  the  skill  and  energy  of  the  officers  con- 
cerned. As  Professor  Ross  states,  ‘ Mian  Mir  must  cost  the 
Government  alone  some  thousands  of  pounds  annually,  repre- 
senting the  interest  of  perhaps  fifty  to  a hundred  thousand 
pounds  capital,  and  it  is  therefore  a sum  of  this  magnitude, 
and  not  a poor  hundred  or  two,  which  for  economical  reasons 
alone  may  be  spent  in  banishing  the  disease  there.’* 

A very  practical  point  in  connection  with  drainage  was 
raised  by  Dr.  J.  W.  W.  Stephens,  of  Liverpool  University,  in 
opening  the  discussion  on  the  prophylaxis  of  malaria  at  the 
annual  meeting  of  the  British  Medical  Association  at  Oxford 
Jutyj  1904.  In  view  of  the  great  importance  of  these  state- 
ments, I have  thought  it  well  to  give  a verbatim  extract  from, 
the  published  report  of  Dr.  Stephens’  paper  : 

‘ The  number  of  species  that  we  know  can  convey  malaria 
we  may  almost  count  on  our  ten  fingers.  They  are : In 
Europe:  A.  macidipennis  (mainly),  A.  hifurcaUis,  (less  con- 
cerned), P.  supei'pictus,  M.  pseudopictus  (especially  in  some 
parts).  In  Africa  : A.  maculipennis  (in  Algeria),  P.  costalis  and 
M.  funesta  (especially  in  tropical  Africa),  and  P.  Chaudoyei.  In 
India:  M.  Listoni,  M.  cvdicifacies , N . maculipalpis  (?).  In  North 
America:  A.  macidipennis.  In  the  West  Indies:  Ce.  albipes. 
That  is,  a dozen  species  only  of  which  we  can  say  with  any 
certainty  they  convey  malaria  out  of  nearly  a hundred  exist- 

* British  Medical  Journal^  September  17,  1904. 
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ing  species.  But,  it  may  be  urged,  if  one  species  conveys 
malaria  another  will ; that  is  not  a scientific  argument,  and 
nothing  short  of  actual  proof  should  be  allowed  to  satisfy  us. 
We  can  go  further,  and  say  that  we  have  a certain  amount 
of  evidence,  gradually  increasing,  to  show  that  all  species  do 
not  convey  malaria. 

‘ Let  me  recall  to  your  mind  the  results  obtained  by 
Christophers  and  myself  in  India.  We  had  formed  the 
hypothesis,  based  upon  general  observations,  that  all  species 
of  Anophelines  were  not  concerned  in  the  transmission  of 
malaria.  We  put  this  hypothesis  to  the  test  in  two  very 
malarial  places  in  India — Mian  Mir  (Punjab)  and  Ennur 
(Madras).  We  caught  in  the  same  huts,  at  the  same  time, 
in  these  two  far-distant  places,  two  species  of  Anophelines — 
M.  Rossii  and  M,  culicifacies.  We  determined  by  actual  dis- 
section which  of  these  species  contained  parasites  (sporozoits), 
and  found  as  follows  : 


Number 

dissected. 

Number 

infected. 

1 

Percentage. 

In  Mian  Mir  : 

M.  culicifacies  - 

259 

12 

' 4-6 

M.  Rossii  - - - - 

496 

0 

0 

In  Ennur  : 

1 

M.  culicifacies  - 

69 

6 

8-6 

M.  Rossii  - - - - 

364 

0 

0 

‘ So  that  M.  Rossii  was  not  carrying  malaria  under  conditions 
where  M.  culicifacies  was.  These  observations  have  been 
repeated  by  others,  and  the  result  is  always  the  same  : 
M,  Rossii  does  not  in  nature  convey  malaria.  This,  while 
scientifically  of  great  interest,  is  also  of  practical  value. 
Shall  we  spend  money  and  occupy  our  time  in  eradicating 
M.  Rossii  when,  as  far  as  we  know,  it  is  not  concerned  in  the 
transmission  of  malaria  ? These  mosquitos  exist  in  myriads 
in  Calcutta,  Madras,  Bombay,  and  in  all  large  towns.  We 
believe  them  to  be  harmless. 

‘ But  this  is  notan  isolated  instance.  Recently  Hirshberg 
in  the  United  States  has  got  similar  results,  though  in  this 
case  by  feeding  experiments.  Two  species — A.  inaculipennis 
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and  A . pimctipennis — were  fed  on  the  same  case  of  malignant 
tertian  malaria  under  the  same  conditions,  with  the  following 
results  : 


Number  fed. 

Number 

infected. 

A.  inaculipenins 

48 

8 

A.  pimctipennis 

58 

0 

‘ Whether  A . pimctipennis  conveys  malaria  in  nature  remains 
to  be  seen.  Similar  results  (unpublished)  have  been  obtained 
in  Japan.  These  results,  then,  show  that  certain  species  of 
Anophelines  do  not  convey  malaria,  and  on  general  grounds 
there  is  little  evidence  to  connect  those  species  which  we 
know  as  ‘‘wild  ” mosquitos  with  the  transmission  of  malaria. 
Anyhow,  it  should  not  suffice  to  state  simply, “The  Anopheles 
was  found,”  without  stating  what  species  of  Anopheline,  but, 
most  important  of  all,  it  should  be  determined  by  actual  dis- 
section wTether  or  no  that  species  does  transmit  malaria. 

‘ The  practical  bearing  of  these  facts  is  obvious.  If  we  can 
positively  state  that  a certain  species  of  Anopheline  does  not 
transmit  malaria,  it  will  obviously  simplify  operations  directed 
against  mosquitos.  Another  point  of  great  interest  in  con- 
nection with  Anophelines  is  their  breeding-grounds.  Take 
again  the  two  Indian  species  mentioned  above,  M.  Rossii  and 
M.  culicifacies.  Christophers  and  myself  showed  in  India  that, 
broadly  speaking,  each  Anopheline  has  a breeding-ground  of 
its  own.  At  any  rate,  in  the  case  of  the  above  two  species 
they  are  totally  distinct  and  different  in  nature,  and  whereas 
M.  Rossii  breeds  in  the  shallow  pool  or  puddle  some  inches 
deep  only,  M.  cnlicifacies  does  nothing  of  the  kind.  It  is 
never  found  breeding  in  these  dirty  puddles  ; it  loves  clear, 
fresh  water  of  streams,  rivers,  canals,  and  other  moving  water, 
where  it  occurs  in  myriads.  Now,  if  our  results  are  true, 
that  M . Rossii  does  not  carry  malaria,  and  no  doubt  has  yet 
been  thrown  on  them,  it  means  that  it  is  unnecessary  to 
attack  the  breeding-grounds  of  M.  Rossii.  This  means  an 
immense  saving  in  labour  and  expense,  for  even  during  the 
dry  season  the  pools  in  which  M.  Rossii  breeds  are  very 
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numerous,  and  during  the  rains  they  are  legion.  Minute 
work,  then,  is  still  required  on  breeding-grounds,  on  the 
habits  of  larvae,  their  enemies — fish,  beetle,  beetle  larvae,  and 
the  like,  natural  larvicides,  so  to  speak — all  these  points  may 
be  of  great  practical  import.’^ 

Admitting,  for  the  sake  of  argument  only,  that  the  above 
statements  are  absolutely  correct  in  every  particular,  it  does 
not  in  the  least  alter  the  fact  that  there  must  be  other  malarial 
forms  of  mosquito  in  India  besides  the  culicifacies,  including 
M.  Listoni  named  in  the  list  which  Dr.  Stephens  sets  forth. 

At  Delhi  the  maximum  incidence  of  the  disease  does  not 
correspond  with  the  period  when  the  Jumna  is  in  flood,  but 
occurs  after  the  rains,  when  the  stream  has  fallen  arid  left 
the  country  to  the  east  of  the  city  covered  with  stagnant 
pools.  At  Meerut  there  is  no  running  water  at  all,  but  the 
station  is  far  from  free  of  the  disease,  and  the  maximum 
incidence  of  the  latter  does  not  correspond  with  the  rains, 
but  with  the  period  which  follows  their  cessation.  I know 
Meerut  fairly  well,  having  been  stationed  there  for  several 
months,  but  I never  heard  of  any  clear- fresh  water  of 
streams,  rivers,  or  canals.  I doubt  if  there  is  anything 
resembling  clear  running  water  nearer  than  the  hills.  In 
fact,  it  is  very  certain  that  without  culicifacies  there  are 
enough  of  other  mosquitos  which  breed  in  stagnant  collec- 
tions of  water,  to  cause  widespread  mischief. 

As  affecting  the  capabilities  of  A.  Rossii,  it  is  interesting  to 
read  in  the  Army  Medical  Report  for  1903,  in  connection 
with  malaria  at  Barrackpore,  that  ‘ the  disease  was  most 
prevalent  from  September  to  the  end  of  the  year,  during 
which  period  Anopheles  Rossii  were  very  abundant.’!  It  is 
not  stated  whether  other  forms  of  Anopheles  were  present. 
If  this  point  were  settled  it  would  throw  considerable  light 
on  Dr.  Stephens’  conclusions  ; the  presence  of  other  forms 
would  leave  his  position  practically  untouched,  as  regards 
A.  Rossii. 

There  can  be  no  question  as  to  the  great  importance  of 

* British  Medical  Jour7tal,  September  17,  1904. 
t Army  Aledical  Report,  1903,  p.  258. 
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Dr.  Stephens’  observations,  but  they  would  scarcely  justify 
any  immediate  change  in  existing  methods  of  malarial  pre- 
vention. The  extreme  gravity  of  coming  to  any  practical 
conclusions  in  the  absence  of  extended  observations  can 
scarcely  be  too  earnestly  insisted  on.  It  must  be  noted, 
in  particular,  that  in  the  above  extract  the  following  state- 
ment occurs : ‘ If  we  can  positively  state  that  a certain 
species  of  Anopheline  does  not  transmit  malaria,  it  will 
obviously  simplify  operations  against  mosquitos.’  Not  neces- 
sarily. The  negative  evidence  in  connection  with  one  form 
could  not  possibly  justify  the  cessation  of  certain  measures 
until  the  like  evidence  was  forthcoming  in  connection  with 
other’  forms  in  the  locality.  Dr.  Stephens’  conclusions 
are  of  great  interest,  and  may  produce  brilliant  results  in  the 
future,  but  it  would  be  dangerously  premature  to  make  these 
conclusions  a ground  for  present  action. 

In  connection  with  the  breeding-grounds  of  mosquitos, 
Laveran  has  recently  shown  that  malaria  has  a direct  connec- 
tion with  the  mode  of  rice  cultivation  in  Madagascar.  The 
natives  leave  the  stalks  to  rot  on  the  ground  in  order  to  utilize 
them  as  manure.  ' As  a result,  the  water  stagnates,  and 
affords  a splendid  culture-ground  for  the  larva  of  mosquitos. 
This  mode  of  propagating  the  disease  did  not  exist  when  the 
Betsileos  cultivated  rice  with  running  water.’ 

When  the  country  was  in  a state  of  war,  the  natives 
remained  on^  the  hilltops  far  from  the  fields,  but  since  the 
return  of  peace  they  have  descended  into  the  plains  where 
the  rice-fields  are. 

Monsieur  Laveran  recommended  that  rice  cultivation 
should  only  be  carried  on  with  running  water.* 

2.  Kerosine  Oil  to  Collections  oe  Stagnant  Water. 

This  measure  should  only  be  resorted  to  when  the  collec- 
tions of  water  are  limited  in  volume.  For  instance,  a few 
puddles  can  be  covered  over  without  difficulty;  but  in  dealing 
with  large  collections  it  is  not  only  utterly  useless,  but  is 

British  Medical  Journal^  October  4,  1904. 
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distinctly  to  be  deprecated,  as  drawing  attention  from  steps  of 
more  practical  value.  The  amount  of  oil  required  to  cover  a 
surface  of  lo  square  feet  is  enormous — that  is  to  say,  if  the 
oil  is  to  be  applied  in  such  a manner  as  to  yield  anything 
worth  calling  a probability  that  it  will  remain  undisturbed. 
Thin  layers  are  useless ; the  oil  runs  together  in  large 
globules,  and  is  disturbed  by  the  least  breath  of  wind.  If  the 
oil  is  poured  from  a height,  it  fails  hopelessly  in  its  object,  as 
it  breaks  up  and  then  runs  together  in  the  manner  just  stated  ; 
it  might  just  as  well  be  poured  over  the  ground  for  any  good 
that  it  is  likely  to  do.  Rain  scatters  the  oil,  and  any  bulky 
object,  carelessly  or  mischievously  thrown  into  the  water,  will 
do  the  same.  I had  the  opportunity  of  watching  the  results 
of  this  step  when  in  charge  of  the  fort  at  Delhi,  and  I was 
careful  to  compare  my  experiences  with  that  of  other  officers 
whose  period  of  residence  in  India  was  longer  than  my  own. 
The  opinions  expressed  were  unanimously  unfavourable. 
After  all,  it  does  not  take  prolonged  experience  to  see  the 
absurdity,  with  the  reservation  stated  above,  of  means  which 
are  in  general  not  only  useless  and  wasteful,  but,  by  producing 
a fallacious  appearance  of  prevention,  actually  prejudicial  to 
the  adoption  of  radical  measures. 


3.  Mosquito-curtains. 

These  can  only  be  of  partial  value,  the  occasions  on  which 
men  are  open  to  the  attacks  of  Anopheles  being  too  constant 
to  allow  the  curtains  to  have  any  widely  useful  result. 
Mosquito  - curtains  have  very  little  to  recommend  them 
when  punkahs  are  in  use.  If  the  fringe  of  the  punkah  hangs 
low  enough,  and  coolies  carry  out  their  work,  the  mosquito 
annoyance  is  scarcely  felt.  In  countries  such  as  the  West 
Indian  Islands,  where  mosquitos  abound,  and  punkahs — 
at  any  rate,  as  far  as  my  own  experience  goes — unknown,  the 
mosquito-net  is  not  only  a comfort,  but  a necessity.  In 
India  the  Anopheles  is  rife  during  the  season  when  punkahs 
are  still  required.  The  air-space  within  the  mosquito-net  is 
never  of  the  freshest ; the  punkah,  on  the  other  hand,  by 
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keeping  the  air  in  constant  movement,  has  a most  cooling 
and  refreshing  effect.  During  the  hottest  months  of  the 
year  a mosquito-net  is  apt  to  be  unbearable.  As  Anopheles 
is  still  present  after  the  end  of  the  hot  weather,  the 
mosquito-net  becomes  useful  when  the  punkah  has  been  put 
aside.  It  would  be  a fair  way  of  summing  up  the  matter  to 
state,  in  general  terms,  that  the  mosquito-net  should  be  looked 
upon  as  a protection  against  all  mosquitos  during  the  hours 
of  sleep,  but  not  as  an  efficient  protection  against  malaria. 

4.  Wire  Gauze  Doors  and  Windows. 

These  are  doubtless  a great  comfort,  but  they  are  far  from 
a perfect  protection.  It  is  impossible  to  keep  them  constantly 
closed,  they  interfere  with  the  use  of  tatties,  and  the  pro- 
tection that  they  afford  only  extends  to  the  house. 

5.  Prophylactic  Doses  of  Quinine. 

There  is  sufficient  evidence  to  justify  a hopeful  attitude 
concerning  the  utility  of  this  measure,  although  there  is  con- 
siderable diversity  of  opinion  relative  to  details  of  adminis- 
tration. It  is  commonly  held  that  15  grains  of  sulphate  of 
quinine  taken  on  two  successive  days  gives  good  results.  A 
large  and  rapidly  repeated  dose  of  this  sort  to  a person  un- 
accustomed to  the  drug  is  almost  sure  to  be  followed  by 
unpleasant  symptoms,  and,  in  the  case  of  the  soldier,  might 
easily  incapacitate  for  a day,  or  even  for  a longer  period.  I 
have  seen  good  effects  follow  the  administration  of  3 grains 
daily,  taken  after  sunset,  and  fasting.  In  the  paper  already 
referred  to  by  Lieutenant  Russell,  0*5  to  I'o  gramme  of 
quinine  in  solution  was  administered  to  every  malarial  patient 
twice  weekly  for  six  weeks.  No  doubt  the  best  means  is  yet  to 
be  discovered,  and  it  should  not  be  forgotten  that  men  are  not 
all  alike,  and  that  the  dose  should  be  proportioned  to  the 
requirements  and  general  condition  of  the  patient.  On  one 
point  all  medical  officers  appear  to  be  agreed — viz.,  that  if  the 
quinine  is  to  be  of  any  use  at  all  it  must  be  given  under  super- 
vision. It  is  useless  to  entrust  a non-commissioned  officer, 
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no  matter  how  apparently  reliable,  with  quinine  tabloids  for 
administration.  The  soldier  is  often  intensely  suspicious  as  to 
the  disinterested  nature  of  any  kind  of  innovation  which  affects 
himself,  and  when  a proposal  comprises  arrangements  which 
interfere  with  his  comfort  and  convenience,  his  resentment  is 
aroused  to  an  extent  which  prompts  him  to  nullify,  by  every 
means  in  his  power,  measures  which  are  designed  with  a view 
to  his  benefit.  The  only  feasible  plan  is  to  parade  the  men 
at  the  hospital,  and  have  the  administration  carried  out  under 
the  direct  supervision  of  a medical  officer  or,  in  India,  of  an 
assistant  surgeon. 

It  is  now  realized,  if  not  fully,  at  any  rate  partially,  that 
malaria  is  transmissible  from  man  to  man,  although,  with  our 
present  knowledge,  the  condition  cannot  be  classified,  as  far 
as  practical  measures  of  prevention  are  concerned,  under  the 
same  heading  as  other  communicable  diseases.  The  work  of 
Christophers,  Stephens,  and  James  leaves  no  room  for  doubt 
that  the  Anopheles  abounds  in  native  Indian  habitations. 
They  seem  to  spread  from  the  bazaar  as  from  a centre, 
and  their  flight  appears  to  be  dictated  by  a necessity 
for  food.  Given  a native  population,  a high  percentage 
of  whom  is  affected  with  malaria,  and  given,  also,  the 
presence  of  the  Anopheles,  we  have  at  once  a satisfactory 
reason  for  the  removal  of  the  troops,  as  far  as  possible,  from 
such  sources  of  infection.  This  measure  is  an  illustration  of 
the  principle  known  as  the  ‘ segregation  of  the  European.’ 
At  Delhi,  a large  number  of  native  servants  live  in  the  fort, 
and  many  of  these  are  sufferers  from  malaria  in  some  form 
or  other,  so  that,  besides  the  influence  of  the  river,  there  is  a 
constant  supply  of  malarial  matter  available  for  the  propaga- 
tion of  the  disease.  As  native  children  are  affected  early  in 
their  lives,  and  as  treatment  is  infrequent,  they  constitute 
fertile  and  constant  sources  of  malarial  infection.  The 
infection  appears  to  decrease  with  age.  It  is  an  interesting 
and  important  fact  that  native  children  may  be  seriously 
affected  without  showing  any  corresponding  signs,  and  the 
presence  of  the  disease  may  consequently  be  easily  over- 
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looked.  The  danger  of  infection  from  children  has  been 
well  pointed  out  by  Captain  S.  P.  James,  LM.S.*  It  is 
among  children,  therefore,  that  the  prophylactic  adminis- 
tration of  quinine  may  be  expected  to  work  for  special  good. 
The  reports  for  1902  of  the  Sanitary  Commissioner  with  the 
Government  of  India,  and  a supplementary  report  issued  at 
the  beginning  of  1904,  give  information  of  the  general 
results  of  the  above  measure. 

In  the  annual  report  for  1903  of  the  Surgeon-General  of 
the  United  States  Army  to  the  Secretary  of  War  there 
occurs  prolonged  reference  to  the  work  of  Lieutenant 
Charles  F.  Craig,  Assistant  Surgeon,  United  States  Army, 
on  the  subject  of  latent  and  masked  malaria.  According  to 
the  above.  Lieutenant  Craig  ‘ states  that  since  special 
attention  has  been  paid  to  this  matter,  he  has  observed  367 
cases  of  masked  or  latent  malarial  infection,  about  one- 
fourth  of  all  cases  in  which  the  malarial  parasite  was  found. 
Of  the  367  cases,  he  found  some  variety  of  aestivo-autumnal 
parasite  269  times,  the  tertian  parasite  95  times,  and  the 
quartan  3 times.  In  282  cases  the  parasites  were  few,  and 
in  82  they  were  numerous. ’t 

At  a meeting  of  the  Academie  de  Medecine,  Paris,  held  on 
October  4 of  the  present  year,  Laveran  stated  that  the 
persistence  of  malaria  in  Madagascar  was  due  to  latent 
infection  in  young  natives,  and  that  their  blood,  on  repeated 
examinations,  was  found  to  be  infected  with  haematozoa.f 
These  facts  Tre  an  illustration  of  the  possibility  of  the  spread 
of  the  disease  from  followers  and  others  who  are  brought 
into  immediate  contact  with  troops,  and  who  may  be 
affected  without  giving  visible  signs  of  mischief. 

In  considering  any  scheme  for  the  prevention  of  the 
disease,  the  fact  of  there  being  two  essential  factors  in  its 
propagation  should  never  be  lost  sight  of — firstly,  the 

* Scientific  Memoirs  by  Officers  of  the  Medical  and  Sanitary  Depart- 
ments of  the  Governments  of  India — ‘ Malaria  in  India,’  p.  61. 

t Annual  Report  of  Surgeon-General  United  States  Army  for  Fiscal 
Year  ending  June,  1903,  p.  59. 

f British  Medical  Journal^  October  15,  1904. 
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presence  of  the  parasite ; secondly,  the  presence  of  the 
Anopheles.  Without  the  parasite,  the  Anopheles  are  no  more 
harmful  than  any  other  kind  of  mosquito.  It  is,  therefore, 
quite  possible  to  introduce  malaria  into  a locality  where  it 
has  been  previously  unknown,  provided  that  the  necessary 
means  of  transmission  are  in  existence.  It  is  thus  clear 
that  if  malaria  is  to  be  stamped  out  of  any  community  by 
means  of  emigration  to  a fresh  locality  the  absence  of  the 
Anopheles  in  the  latter  must  be  determined  with  certainty, 
and  its  transmission  must  be  duly  guarded  against. 

In  the  spring  of  i8g8  the  3rd  West  India  Regiment 
arrived  at  St.  Helena  after  a punitive  expedition  on  the  West 
Coast  of  Africa.  It  is  no  exaggeration  to  say  that  the  battalion 
was  almost  crippled  with  malaria.  Although  there  are  in 
St.  Helena  a few  mosquitos,  the  Anopheles  is  fortunately 
not  amongst  them.  Not  only  had  the  malaria  disappeared 
in  about  six  weeks,  but  the  battalion  was  in  a high  state  of 
physical  efficiency.  I do  not  think  that  there  was  anyone  in 
the  island  who  had  the  least  knowledge  of  the  appearance  of 
the  Anopheles.  For  anything  that  was  known  to  the  contrary, 
this  form  might  easily  have  been  present.  It  was  a fortunate 
circumstance  that  it  was  not  so,  or  a locality  where  natural 
beauty  is  equalled  by  a perfect  climate  would  have  been 
converted  into  a hot-bed  of  disease.  Relapses,  it  is  true, 
occurred  amongst  the  men,  but  a relapse  is  not  the  same 
thing  as  a re-infection.  The  distinction  is  an  important  one, 
as  the  former  has  no  connection  with  mosquitos. 

Under  ordinary  circumstances,  questions  of  such  magnitude 
as  the  removal  of  troops  or  the  drainage  of  extensive  areas 
are  not  left  to  the  decision  of  any  one  individual.  There 
are,  nevertheless,  measures  which  every  medical  officer  can 
institute,  as  a rule  on  his  own  initiative,  and  notably  among 
them  is  the  systematic  administration  of  quinine,  remember- 
ing, always,  that  to  be  efficient  it  must  be  carried  out  under 
intelligent  and  responsible  supervision.  The  use  of  kerosine 
in  the  usual  manner  is,  as  already  stated,  very  unreliable, 
except  in  the  case  of  small  collections  of  water  which  may 
just  as  easily  be  filled  in.  Although  the  use  of  mosquito- 
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curtains  should  never  be  omitted,  it  is  a mistake  to  look 
on  it  otherwise  than  as  an  auxiliary  measure.  And,  lastly, 
it  must  always  be  borne  in  mind  that  the  quarters  of 
native  followers,  syces,  and  the  like,  are  fertile  sources  of 
infection,  and  that  the  detection  and  treatment  of  cases  in 
native  children  is  a valuable  means  of  prophylaxis. 

The  distance  which  Anopheles  may  cover  during  flight  in 
search  of  food  is  a matter  concerning  which  there  is  consider- 
able discrepancy  of  opinion  amongst  those  who  are  best 
qualified  to  speak.  I have  elsewhere  referred  to  a case  in 
which  it  seems  likely  that  malaria  was  contracted  on  board  a 
passenger  steamer  outward  bound  for  the  Cape.  The  vessel 
appears  to  have  passed  exceptionally  close  to  Cape  Verde, 
and  one  of  the  passengers,  who  had  never  been  exposed  to 
malaria  in  his  life,  was  seized  with  a typical  attack  of  the 
disease  shortly  after  reaching  his  destination  at  St.  Helena. 
The  patient’s  son,  who  was  one  of  the  medical  officers  doing 
duty  in  the  island  at  the  time,  assured  me  that  there  was 
absolutely  no  doubt  whatever  as  to  the  nature  of  the  illness. 
Endemic  malaria,  as  already  stated,  is  unknown  in  St. 
Helena. 

There  is  good  reason  to  believe  that  Anopheles  larvae  may, 
in  India,  be  carried  long  distances  by  canal  water.  Other 
streams  would  also  have  the  same  effect.  The  possibility  of 
the  spread  of  malaria  by  these  should  never  be  forgotten. 

There  are  many  excellent  written  and  pictorial  descriptions 
of  the  AnopEeles  and  its  larva.  None  of  these  can,  of  course, 
equal  in  value  actual  experience  of  the  mosquito  as  it 
occurs  in  Nature.  The  larvse  can  easily  be  collected  by 
filling  a glass  bottle  with  a wide  neck,  from  an  infected  source. 
They  can  then  be  watched  and  their  characteristics  observed. 
By  fastening  a piece  of  thin  muslin  over  the  mouth  of  the 
bottle,  developed  forms  can  be  prevented  from  escape  when 
they  come  into  being,  and  their  peculiarities  can  then  be 
noted.  The  time  spent  in  observation  is  not  thrown  away, 
as  once  the  general  appearance  of  the  larvse  and  the  developed 
mosquitos  are  fairly  stamped  on  the  memory,  the  knowledge 
gained  qualifies  the  observer  to  offer  advice  and  to  express 
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opinions  on  matters  the  importance  of  which  is  sufficiently 
obvious.  Full  directions  for  collection  and  observation  can  be 
found  in  the  ^ Causation  and  Prevention  of  Malarial  Fevers,’ 
by  Captain  S.  P.  James,  LM.S. 

Without  attempting  to  go  into  detailed  descriptions,  it  may 
be  noted  that  there  are  two  useful  points  to  be  observed  in  the 
detection  of  anopheles.  One  is  that  the  mosquitos  fix  on 
their  victim  with  their  bodies  at  right  angles  to  the  point  of 
attack,  and  the  other  is  the  presence  of  spots  along  the 
anterior  edges  of  the  wings.  The  attitudes  are  also  character- 
istic, but  are  not  infallible  as  a means  of  recognition.  ‘ When 
an  Anopheles  is  resting  on  a wall  it  keeps  its  proboscis, 
head,  thorax,  and  abdomen  in  one  line,  and  the  hinder 
part  of  its  body  projects  outwards  from  the  wall,  so  that 
the  insect  frequently  appears  to  be  standing  on  the  tip 
of  its  proboscis.  With  the  culex  mosquitos  the  body  is 
either  kept  parallel  to  the  wall,  or  the  tail  is  even  nearer  to 
the  wall  than  the  front  part  of  the  body,  so  that  a culex 
appears  hunch-backed.”  There  is  one  very  important 
anopheles  (A . cidifacies)  which  when  sitting  on  a wall  looks 
exactly  like  a small  brown  culex,  and  keeps  its  body  parallel 
to  the  wall  as  a culex  does.’^ 

The  connection  between  malaria  and  supplies  of  drinking- 
water  appears  to  have  been  slightly  overlooked  in  late  years, 
the  attention  of  observers  having  been  more  or  less  attracted 
to  the  study  of  Anopheles  and  the  most  ready  means  for 
its  destruction.  The  possibilities  of  drinking-water  in  this 
connection  are  quite  worth  careful  attention  and  inquiry. 
There  is  no  doubt  that  the  history  of  military  hygiene 
records  several  instances  of  stations  undergoing  marked 
improvement,  as  regards  the  prevalence  of  malaria,  follow- 
ing on  the  purification  of  water-supplies.  The  classical 
case  of  the  Argo  is  often  quoted  as  an  example  of  water- 
borne malaria,  but  the  high  death-rate  rather  raises  the 
suggestion  that  the  water  was  the  means  of  conveyance  of 
some  other  form  of  disease.  In  spite,  however,  of  what 
appears  to  be  a reasonable  doubt,  the  incident  is,  on  the 
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whole,  worth  quoting : ‘ One  hundred  and  twenty  soldiers 
embarked  on  this  vessel  at  Bona  in  Algiers  for  Marseilles. 
During  the  voyage  iii  of  them,  13  of  whom  died,  suffered 
from  different  forms  of  malarial  fever.  Two  other  vessels, 
carrying  between  them  680  soldiers,  also  from  Bona,  and 
arriving  at  Marseilles  the  same  day  as  the  Argo,  had  no 
cases  of  illness  at  all,  and  the  only  ascertainable  difference 
of  circumstances  between  the  troops  in  these  ships  and  those 
in  the  Argo  was  the  difference  of  drinking-water.  The  latter 
were  exceptionally  supplied  with  water,  which  was  said  to  have 
an  unpleasant  smell  and  taste,  from  a marsh  near  Bona.  Those 
in  the  other  ships  were  supplied  with  good  water.  Finally, 
the  nine  soldiers  on  the  Argo,  who  escaped,  were  said  to 
have  purchased  wholesome  water  from  the  crew  of  the 
vessel.’ 

Before  leaving  the  subject  of  malaria,  some  points  in 
connection  with  difficulties  of  diagnosis  need  mention.  One 
is  the  great  difficulty  sometimes  found  in  differentiating 
between  cases  commonly  known  in  the  West  Indies  as 
‘ bilious  remittent  ’ and  yellow  fever. 

The  former  condition  is  certainly  a manifestation  of 
malaria ; but  in  its  initial  stages  it  may  be  quite  easily 
confounded  with  the  more  serious  form  of  mischief. 

In  addition  to  consequences  affecting  individuals,  uncer- 
tainty in  these  cases  may  be  absolutely  inconsistent  with  the 
welfare  of  the  public  services.  I can  recall  an  instance,  of 
the  above  kihd,  in  which  a troopship  came  within  measurable 
distance  of  being  placed  in  quarantine  for  a case  which  was 
ultimately  proved,  as  conclusively  as  clinical  signs  are 
capable  of  proving  anything,  to  have  been  malaria,  although 
in  the  initial  stages  it  was  impossible  to  form  any  decided 
opinion. 

The  difficulties  in  this  direction  have  made  themselves  felt 
by  the  medical  officers  of  the  United  States  Army,  as  shown 
in  the  annual  report  of  the  Surgeon-General  to  the  Secretary 
of  War  for  1899.  The  following  extract  from  the  report  in 
question  illustrates  this  point  : ‘ Cases  were  occasionally 
observed  which,  occurring  in  a yellow-fever  district  and  in  the 
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absence  of  microscopic  examination  of  the  blood,  would  have 
been  consigned  to  the  wards  of  a yellow-fever  hospital.  Thus, 
Major  John  T.  Gibbons,  Surgeon  47th  New  York  Infantry, 
and  Post-Surgeon,  Fort  Adams,  R.I.,  reported  that  on 
September  27,  i8g8,  a man  belonging  to  Battery  E,  4th 
Artillery,  who  had  contracted  malarial  fever  while  on  service 
in  Cuba,  was  brought  to  the  post  hospital  at  sick-call.  The 
man  had  been  seen  to  vomit  a coffee-ground  liquid.  He  was 
much  exhausted,  temperature  I03‘7°,  conjunctiva  yellow,  and 
tongue  pointed,  red,  and  quite  unlike  the  ordinary  malarial 
tongue.  ‘ He  was  immediately  isolated  as  a yellow-fever 
suspect ; but  as  the  urine  was  not  albuminous,  and  as  the 
malarial  organism  was  discovered  in  the  blood,  the  case  was 
regarded  and  treated  as  one  of  sestivo-autumnal  fever.  Under 
the  influence  of  quinine  the  temperature  fell,  although  the 
patient  remained  anaemic  during  a prolonged  convales- 
cence.’^ 

The  utility  of  microscopic  diagnosis  in  cases  of  the  above 
nature  is  evident. 

It  would  be  out  of  place  here  to  consider  how  far  yellow  fever 
and  malaria  may  be  pathologically  related.  It  is  significant 
that,  by  means  of  the  brilliant  work  carried  out  by  the 
Americans  in  Cuba  and  Havana,  infected  mosquitos  of 
the  family  Stegomyia  are  now  known  to  be  the  carriers 
of  the  actual  germ  of  the  former  disease.  The  credit 
of  the  earlier  of  these  investigations  must  for  ever  be 
associated  with  the  name  of  Major  W.  Reed,  United  States 
Army. 

In  addition  to  yellow  fever,  there  is  another  morbid 
condition  known  in  Assam  as  kala-azar,  and  a probably 
identical  condition  known  in  India  as  tropical  splenomegaly 
or  ‘ malarial  cachexia,’  with  which  malaria  may  be  con- 
founded ; and,  although  uncertainty  still  prevails  in  this 
connection,  the  work  of  Leishman,  Donovan,  Bentley,  Neave, 
and  others,  promises  to  place  the  matter  as  a whole  in  a 

* Report  of  Surgeon-General  United  States  Army  for  the  P^iscal  Year 
ending  June,  1899,  p.  296. 
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position  of  scientific  security.*  The  disease  is  due  to  the 
presence  in  the  blood  of  a protozoon,  known,  after  its  original 
investigators,  as  the  Leishman-Donovan  body.  Hepatic  and 
splenic  enlargement  are  present,  the  latter  being  the  more 
common ; there  is  irregular  temperature,  emaciation,  earthy 
tint  of  the  skin,  haemorrhages,  sometimes  diarrhoea,  dysentery, 
and  pulmonary  congestion.  The  exact  mode  of  conveyance 
is  yet  to  be  determined. 

It  is  highly  probable  that  many  cases  diagnosed  as  malaria 
are  actually  due  to  the  above-named  parasite,  and  for  medical 
officers  serving  in  many  foreign  stations  an  excellent  oppor- 
tunity is  ready  to  hand  for  throwing  light  on  a problem  with 
which  the  name  of  an  officer  of  the  department  is  honourably 
associated. 

* For  a detailed  account  of  the  latest  views  on  this  subject,  see  account 
of  the  Section  of  Tropical  Medicine  at  the  annual  meeting  of  the  British 
Medical  Association  at  Oxford  in  1904,  published  in  the  British  Medical 
Journal  of  September  17,  1904. 
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CHAPTER  V 
PLAGUE 

So  much  has  already  been  written  on  the  subject  of  plague, 
by  those  whose  experience  qualifies  them  to  speak  with 
authority,  that  it  may  seem  an  act  of  presumption  to 
attempt,  in  the  absence  of  exceptional  opportunities  for 
observation,  to  make  any  addition  to  the  stock  of  informa- 
tion already  in  existence.  It  may,  however,  be  of  some  use 
to  medical  officers  and  others  if  an  endeavour  is  made  to 
select  from  the  general  mass  of  ascertained  facts  certain 
points  which  appear  to  have  a particularly  practical  appli- 
cation. 

In  the  army  in  India  the  usual  source  of  mischief  is  in 
the  followers’  huts.  These  are  generally  inconceivably 
foul ; in  fact,  with  all  the  care  in  the  world,  they  would  be 
very  difficult  to  keep  clean.  Cow-dung  and  mud  form  a 
combined  basis  for  the  construction  of  these  miserable  hovels  ; 
there  is  nothing  worth  calling  ventilation ; and  the  usual 
absence  of  windows  excludes  the  sunlight  together  with  the 
purifying  effect  which  the  rays  would  have.  The  roofs 
commonly  consist  of  bazaar  tiles ; as  the  tiles  are  excellent 
conductors  of  heat,  they  are  about  the  worst  imaginable  pro- 
tection against  extremes  of  temperature.  The  inhabitants 
consist  largely  of  syces  and  sweepers,  both  low-class  Hindus, 
and  often  given  to  drink.  The  duties  of  the  sweeper 
are  of  the  most  degraded  kind,  as,  besides  those  which  his 
designation  suggests,  he  is  the  remover  of  the  receptacles 
containing  night-soil  from  latrines  and  bath-rooms,  and  he 
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conveys  on  his  person  and  clothes  the  relics  incidental  to  his 
fetid  calling.  Ablution  arrangements,  as  the  term  is  usually 
understood,  are  entirely  absent ; such  water  as  is  used  for 
washing  and  other  purposes  is  conveyed  to  the  quarters  in 
a ‘ mussack.’  In  cantonments,  latrine  accommodation  con- 
sists of  galvanized-iron  screens  separated  into  compartments 
and  provided  with  receptacles  which  are  removed  by  the 
sweeper  ; the  ground  is  usually  horribly  fouled  by  splashes  of 
urine  and  faeces.  These  structures,  which  are  also  common 
to  the  civil  population,  are  known  as  ‘ pukka  ’ latrines  ; the 
‘ kucha  ’ latrines  are  simply  shallow  excavations,  dug  without 
the  least  regard  to  the  contamination  of  soil  or  water.  In 
the  slums  of  a large  city  I have  seen  the  latter  form  of  latrine 
actually  in  the  interior  of  dwellings  ; whether  this  is  common 
throughout  India  I do  not  know.  The  ‘ kucha  ’ latrine 
is,  of  course,  not  tolerated  in  the  regimental  lines.  Except 
so  far  as  occasional  latrine  accommodation  of  the  foregoing 
nature  is  concerned,  the  above  surroundings  of  the  native 
follower  are  the  same  in  all  practical  respects  as  those  of  other 
natives  of  the  same  class.  In  the  hot  weather  the  nights  are 
spent  outside  the  huts,  so  that  the  sleepers  are  not  subjected 
to  the  evil  effects  of  the  interiors.  As  the  cold  weather 
advances,  sleeping  in  the  open  comes  to  an  end,  and  the 
nights  are  passed  under  conditions  which,  according  to  all 
experience,  must  be  directly  productive  of  more  than  one 
form  of  disease,  and  the  association  of  plague  with  the 
colder  months  of  the  year  has  long  been  known  ; in  fact, 
the  foul,  unventilated,  reeking  native  dwelling  is,  for  prac- 
tical purposes,  the  medium  in  which  the  plague  bacillus  is 
evolved. 

The  table  on  p.  76  from  the  Report  of  the  Sanitary 
Measures  in  India  for  1901-1902  shows  the  seasonal  inci- 
dence of  the  disease  throughout  India  for  the  first  of  the 
above  years.  It  should  be  thoroughly  understood  that  the 
figures  refer  to  the  cases  which  have  been  notified,  and  this 
is  not  the  same  thing  as  those  which  have  occurred. 
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With  reference  to  plague  in  Kashmir,  the  following  remarks 
are  found  in  the  report  just  referred  to  : 

‘ The  epidemic  was  at  its  worst  in  the  months  of  November 
and  December.  It  is  stated  that  infection  was  generally 
observed  to  pass  readily  from  patients  to  their  attendants  or 
visitors,  so  long  as  the  former  remained  in  their  dark  and  ill- 
ventilated  houses ; but  that  after  their  removal  into  tents  or 
^ chuppars  ’ in  the  open,  the  number  of  attendants  who  took 
the  disease  from  their  sick  charges  was  strikingly  insignificant. 
About  twice  as  many  women  were  affected  as  men,  which 
was  ascribed  principally  to  their  being  more  in  the  house 
than  men.’* 

In  its  causal  relationship  to  dirt,  overcrowding,  and  foul 
air,  plague  closely  resembles  a condition  with  which  it  has 
also  many  points  in  common — viz.,  typhus  fever.  It  is 
known  that  the  poison  of  typhus  fever,  whatever  it  may  be, 
tends  to  be  localized  in  the  immediate  neighbourhood  of  the 
sufferers,  and  that  its  power  for  evil  is  commonly  destroyed 
by  fresh  air  and  cleanliness.  It  is  certain  that  Western  races 
suffer  severely  from  typhus  fever,  and  although  they  rarely 
contract  Oriental  plague,  they  are  by  no  means  immune  to  it. 

It  is  impossible  to  say  whether  the  epidemic  which 
devastated  London  in  1665  was  actually  identical  with  what 
is  known,  at  the  present  day,  as  Oriental  plague,  or  whether 
subsequent  outbreaks  in  other  parts  of  Europe  were  of  the 
same  nature ; but  even  assuming  that  the  disease,  as  it  now 
exists,  has /never  spread  widely  in  the  Western  hemisphere, 
we  have  quite  enough  evidence,  if  not  from  India,  at  any  rate 
from  China,  that  the  white  race  is  distinctly  liable  to  infection. 

The  question  of  susceptibility  is  well  worth  dwelling  on, 
as  it  bears  on  the  true  cause  of  the  disease  ; for  if  the  idea  of 
comparative  immunity  is  once  banished,  we  come  face  to 
face  with  the  question  as  to  why  the  condition  is  principally 
limited  to  one  section  of  the  population,  when  all  are  equally 
receptive  of  the  poison.  By  keeping  the  possibility  of  infec- 
tion in  mind,  we  get  rid  of  the  mischievous  idea  that  plague 
is  due  to  a bacillus  which  almost  completely  limits  its  attacks 

* Report  of  Sanitary  Measures  in  India,  1901-1902,  p.  103. 
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to  the  Eastern  races,  and  that,  as  it  is  never  likely  to  prove 
serious  to  European  nations,  we  can  view  its  presence  with 
comparative  equanimity.  There  are  good  reasons  why  the 
question  may  fairly  be  raised  as  to  whether  the  European  really 
enjoys  any  immunity  at  all.  Even  among  natives,  a history  of 
immediate  contact  with  the  sick  can  generally  be  traced.  At 
Meerut  the  plague  hospital  is  surrounded  by  the  dwellings  of 
a low-class  population  (Eig.  2),  but  instances  in  which  disease 
has  spread  from  the  institution  to  the  outside  community  are 
unheard  of,  nor  is  there  any  evidence  that  native  hospital 
assistants  and  others  engaged  in  plague  duty,  but  who  are 
not  exposed  to  the  immediate  contact  which  prevails  among 
dwellers  in  the  same  room,  show  any  particular  liability 
to  infection.  Having  regard  to  the  conditions  of  daily  life  to 
which  the  poorer-class  natives  are  subjected,  it  is  certain  that 
when  sickness  occurs  in  their  families  the  term  ‘ contact  ’ must 
be  taken  in  its  literal  sense.  Europeans  are  practically  never 
brought  into  such  intimate  association  with  the  disease  as 
that  which  obtains  in  the  case  of  natives,  so  that  the  com- 
parative immunity  of  the  former  may  be  more  apparent  than 
real.  The  evidence  concerning  the  insusceptibility  of  Euro- 
peans is  naturally  of  a negative  character  only,  as  opposed  to 
positive  evidence  pointing  in  the  opposite  direction  ; and 
when  the  differences  which  exist  in  mode  of  life  are  con- 
sidered, it  becomes  very  doubtful  whether  the  prevalence  of 
the  disease  among  the  native  population  is  not  principally 
the  result  of  conditions  which  do  not  apply  to  the  Western 
race. 

It  has  already  been  remarked  that  an  outbreak  may  often 
be  traced  to  the  dwellings  of  the  native  followers.  These 
persons  bring  into  the  regimental  lines  the  disgusting  habits 
of  the  city  and  the  bazaar,  and,  not  being  subjected  to 
military  discipline  in  the  usual  meaning  of  the  term,  they 
have  not  the  advantage  of  the  enforced  cleanliness  which  is 
found  among  soldiers.  It  is  a remarkable  circumstance,  as 
bearing  on  this  point,  that  the  men  of  native  regiments 
remain  free  from  the  disease  at  a time  when  it  is  rife  among 
the  followers.  Again,  the  disease  is  comparatively  rare 


FIG.  2.— PLAGUE  HOSPITAL,  MEERUT. 

The  plague  huts  are  seen  within  the  compound.  The  photograph  illustrates  the  proximity  of  native  dwellings  to  the 

hospital. 
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among  the  servants  of  Europeans,  and  here  also  the  influence 
of  environment  seems  to  have  a decided  effect.  Of  course, 
both  native  soldiers  and  servants  constantly  frequent  the 
bazaar,  besides  visiting  their  own  homes,  so  that,  although 
doubtless  far  better  placed  regarding  liability  to  infection 
than  the  poorer  section  of  the  community,  they  are  exposed 
to  risks  from  which  the  European  is  almost  entirely  free. 
Cases  occur  to  me,  in  which  plague  was  certainly  conveyed 
into  cantonments  by  servants  who  had  contracted  the  disease 
when  visiting  relatives.  Ayahs  are  a serious  cause  of  danger; 
these  women  are  almost  entirely  drawn  from  the  sweeper 
caste,  so  that  their  family  connections  are  not  likely  to 
necessitate  an  exceptionally  high  standard  of  cleanliness  or 
refinement. 

One  great  difficulty  in  dealing  with  outbreaks  of  plague  is 
caused  by  the  insidious  manner  in  which  the  disease  makes 
its  appearance.  It  is  an  extraordinary  circumstance  that  many 
patients  in  whom  the  malady  is  rapidly  nearing  a fatal  issue 
appear,  on  casual  inspection,  to  have  nothing  the  matter 
with  them.  I believe  that  attention  has  already  been  drawn 
to  this  fact  by  Mr.  James  Cantlie.  Natives  very  often  change 
their  residence  on  the  very  day  before  they  die,  and  I have 
been  informed  by  the  medical  officer  in  charge  of  the 
Cantonment  General  Hospital  at  Meerut  that  he  has  known 
a man  leave  the  hospital  and  walk  about  the  streets  on  the 
afternoon  of  his  death.  It  is,  in  fact,  impossible  to  avoid 
being  struck  with  the  appearance  of  well-being  which  the 
patients  often  present. 

The  possible  consequences  of  this  peculiarity  are  obvious, 
and  examples  from  actual  occurrences  show  the  way  in  which 
the  danger  presents  itself.  An  officer  found  a strange  boy 
asleep  in  his  stable,  and  on  inquiring  the  reason  was  informed 
by  the  syce  that  the  boy,  who  was  a relative  of  his,  was  not 
feeling  well,  and  had  come  in  to  lie  down.  The  boy,  having 
expressed  his  regret  for  an  act  of  trespass,  went  away, 
apparently  with  nothing  the  matter  with  him.  He  died  next 
day  of  plague. 

The  bearer  and  khitmutgar  of  an  officer  complained  for  a 
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few  days  of  general  malaise.  The  man  was  an  old  and 
faithful  servant,  and  his  employers  left  him  to  carry  out  only 
the  duties  that  he  thought  fit,  and  attended  generally  to  his 
wants.  They  were  entirely  under  the  impression  that  he 
had  very  little  wrong  with  him,  when  he  died  suddenly  of 
plague. 

Many  other  such  instances  could  be  related,  the  general 
moral  of  which  is  to  take  immediate  steps  for  the  careful 
examination  of  all  native  servants  suffering  from  indefinite 
illness,  particularly  when  plague  is  known  to  be  in  existence. 

Another  difficulty  is  the  supervision  of  the  native  followers. 
It  has  previously  been  explained  that  these  persons  live  under 
the  same  conditions  as  other  natives  of  the  same  class,  and 
all  the  inspection  in  the  world  will  not  keep  such  people  up 
to  anything  approaching  a satisfactory  standard  of  cleanliness. 
In  fact,  it  would  be  a difficult  task  to  keep  clean,  even  with 
the  best  will  in  the  world,  when  residing  in  a hovel  con- 
structed of  cow-dung  and  mud,  and  which  is  unprovided  with 
light,  ventilation,  or  water;  and  with  personal  effects,  in  the 
way  of  clothing,  comprised  in  a handful  of  decomposed  rags. 

It  is  a commonplace  of  knowledge  that  rats  are  liable  to 
be  attacked  by  plague,  and  it  may  spread  widely  among  them 
long  before  it  is  detected.  Although  our  knowledge  of  the 
dissemination  of  the  disease  from  this  source  is  by  no  means 
perfect,  a dead  rat  in  India  is  certainly  a sign  of  danger,  and  the 
body  should  be  placed  in  carbolic  lotion,  or  other  disinfectant, 
until  it  can  be  cremated.  By  taking  immediate  precautions 
when  dead  rats  are  noticed,  an  outbreak  of  the  disease  may 
be  prevented.  An  officer  commanding  a battery  of  field 
artillery  made  this  warning  a ground  for  the  evacuation  and 
disinfection  of  the  huts  in  his  syce  lines,  with  as  complete  a 
destruction  of  rats  as  was  possible.  Plague  broke  out  shortly 
afterwards  in  the  cantonment,  and  although  the  followers  of 
other  units  were  attacked,  the  natives  in  his  own  lines 
remained  free.  He  informed  me  that  the  measures  had  been 
carried  out  entirely  on  his  own  initiative. 

Squirrels  are  a common  feature  in  many  parts  of  India, 
notably  Bengal  and  the  Punjab.  They  are  very  easily  tamed. 


PLAGUE 


83 


and  are  occasionally  kept  as  pets.  It  is  believed  that  plague 
has  been  conveyed  by  the  bites  of  these  animals  when  suffer- 
ing from  the  disease.  Like  dead  rats,  dead  squirrels  should 
be  regarded  as  a warning  of  danger.  The  importance  of 
destroying  the  bodies  of  either  squirrels  or  rats  is  not  always 
appreciated.  The  bearer  of  an  officer  died  suddenly  from 
plague,  and  the  same  day  several  dead  squirrels  were  found  on 
the  roof  of  the  bungalow  and  behind  the  creeper  on  the  walls. 
Two  more  cases  of  plague  occurred  among  the  servants,  and 
both  proved  fatal.  Although  there  is  no  conclusive  evidence 
connecting  the  discovery  of  the  squirrels  with  the  sickness 
amongst  the  servants,  the  incident  is  sufficiently  suggestive 
to  be  worth  recording. 

There  is  enough  evidence  to  suggest  danger  in  touching  a 
dead  rat  or  squirrel  with  the  bare  hand,  and  Continental 
workers  have  confirmed  the  observations  of  the  Austrian 
Plague  Committee  concerning  the  ease  with  which  certain 
animals  can  be  infected  by  gentle  friction  of  the  unbroken 
skin.  Fleas  and  bugs  are  both  credited  with  spreading 
plague,  although  the  experiments  of  Haffkine  as  to  the 
former  do  not  lend  support  to  the  theory  of  infection  by  this 
means ; but  negative  evidence,  although  proceeding  from  one 
of  the  best  sources,  would  not  justify  an  abandonment  of 
belief  in  the  possibility  of  such  a danger.*  The  matter  has 
already  been  referred  to  in  the  chapter  on  ‘ Parasites.’ 

The  common  circumstances  of  native  life  are  an  almost 
insuperable , barrier  to  the  detection  of  early  cases  of  plague. 
Besides  the  hopeless  ignorance  of  the  lower  classes,  distrust 
of  the  good  intentions  of  the  European  makes  recourse  to 
quack  methods  almost  certain  in  cases  of  any  kind  of  illness. 
Every  town  swarms  with  native  practitioners  of  the  shadiest 
antecedents,  and  it  is  on  these  men  that  the  poorer  classes 
commonly  pin  their  faith.  Nothing  which  corresponds  to  a 
parish  doctor  exists,  and  death  certification,  as  understood  in 
England,  is  impossible.  Responsibility  is  covered  by  notifi- 
cation to  the  police.  The  dread  of  removal  to  a hospital  is 
a direct  advantage  to  the  specious  impostor  who  trades  on 

* British  Medical  Joitr7ial^  September  24,  1904,  p.  764. 
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the  credulity  and  ignorance  of  his  victims.  Even  if  he  is 
aware  of  the  nature  of  the  malady  which  he  purports  to 
treat,  it  would  not  be  to  his  interest,  if  a case  happened  to 
be  one  of  plague,  to  notify  it  as  such,  for  in  so  doing  he 
would  lose  the  confidence  of  those  upon  whom  he  depends 
for  a living.  It  thus  happens  that  if  plague  breaks  out  in  a 
crowded  community,  the  prompt  detection  and  isolation  of 
the  earlier  cases  may  depend  entirely  on  the  personal  interests 
of  a rapacious  and  ignorant  rogue.*  It  is,  therefore,  quite 
impossible  to  form  any  sort  of  estimate  of  the  number  of 
deaths  which  are  reported  as  due  to  fever,  or  other  cause, 
being  actually  cases  of  plague.  The  only  cases  which  stand 
a good  chance  of  detection  are  those  which  have  been  seen 
by  the  plague  officer,  and  as  he  can  only  visit  when  the 
necessary  information  is  supplied  by  the  civil  authorities  or, 
more  rarely,  by  the  patient’s  friends,  his  sphere  of  usefulness 
is  unfortunately  restricted. 

Besides  the  difficulties  already  enumerated,  the  means, 
common  in  India  for  the  disposal  of  the  dead,  does  not 
commend  itself  as  likely  to  be  free  from  risk  to  the  living. 
Mahomedan  burial  is  practically  the  same  as  that  in 
Europe,  except  that  a coffin  is  not  used.  The  Hindu,  on 
the  other  hand,  cremates,  or  rather  makes  an  effort  to  do  so. 
The  completeness  of  the  process  depends  upon  the  financial 
condition  of  the  family ; when  the  purchase  of  the  necessary 
fuel  is  possible,  the  dead  are  reduced  to  ashes  with  compara- 
tive certainty,  but  in  the  case  of  the  very  poor  the  difficulties 
are  almost  insuperable.  This  is  bad  enough,  but  the  matter 
is  made  still  worse  by  the  disposal  of  the  charred  remnants 
of  the  deceased,  the  so-called  ‘ ashes  ’ being  cast,  whenever 
possible,  into  one  or  other  of  the  rivers  which  from  time 
immemorial  have  been  regarded  with  religious  veneration. 
In  Bengal  it  is  the  hope  of  the  Hindu  to  have  his  ashes 
committed  to  the  sacred  waters  of  the  Ganges,  and  the 

* These  remarks  are,  of  course,  in  no  way  intended  to  be  offensive  to 
the  many  honourable  members  of  the  medical  profession  found  among 
natives  of  India,  but  only  to  men  who  pose  as  belonging  to  a calling  with 
which  they  have  no  connection. 
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survivors  look  upon  the  realization  of  this  hope  in  the  light 
of  an  imperative  and  solemn  duty.  When  the  distance 
is  actually  prohibitive,  the  remains  are  left  to  rot  on  the 
ground  or  to  be  devoured  by  animals,  otherwise  committal 
to  the  holy  river  is  invariably  practised.  A glance  at  the 
course  of  the  stream  will  give  some  idea  of  the  possibilities 
in  the  way  of  the  dissemination  of  disease  which  are  thus 
presented.  A medical  officer  of  administrative  rank,  and 
of  great  Indian  experience,  recently  informed  me  that  cer- 
tain representations  which  he  had  made,  relative  to  the 
scientific  purification  of  the  drinking-water  of  a canton- 
ment, were  fully  justified  by  the  discovery  of  a charred 
cholera  corpse  in  the  stream  from  which  the  supply  was 
drawn.  Although  not  at  present  concerned  with  the  question 
of  cholera,  the  incident  illustrates  one  source  of  danger  in 
connection  with  the  disease  now  under  consideration.  It  is 
certainly  a fact  that  in  many  stations  precautions  are  taken 
to  prevent  this  disgusting  form  of  pollution,  but  even  with 
all  possible  vigilance  the  absolute  cessation  of  the  practice 
cannot  be  confidently  expected. 

It  is  plain  from  these  statements  that  the  occurrence  of 
plague  among  natives  may  be  expected  almost  at  any  time, 
although,  for  reasons  already  given,  the  probability  of  its 
advent  is  far  greater  in  the  cold  season. 

Vigilance  directed  towards  syces,  sweepers,  and  the  like,  is 
not  thrown  away.  The  native  hospital  assistants  no  doubt 
maintain  excellent  supervision  over  followers,  and  without 
wishing  in  any  way  to  decry  the  work  which  these  men  so 
faithfully  perform,  it  can  never  be  forgotten  that  their  powers 
of  detecting  the  nature  of  disease  is  far  removed  from  those 
of  the  trained  and  educated  European.  The  hospital  fol- 
lowers may,  in  the  absence  of  efficient  supervision,  be  the 
origin  of  the  gravest  mischief,  and  I have  myself  known  a 
case,  which  should  certainly  have  been  immediately  reported 
to  a medical  officer,  improperly  detained  and  ultimately 
removed  to  the  cantonment  hospital  as  plague. 

The  regimental  medical  officer  is  often  asked  to  decide  as 
to  whether  a unit  in  which  plague  has  occurred  should  be 
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allowed  to  leave  any  given  station.  For  this  purpose  there 
should  have  been  no  cases  for  a minimum  period  of  ten  days. 
This  rule  causes  a good  deal  of  unavoidable  inconvenience. 
Officers  and  men,  having  prepared  for  departure,  find  their 
arrangements  upset  b}/  the  occurrence  of  a fresh  case.  If  a 
medical  officer  new  to  the  service  and  recently  arrived  in  the 
country  gives  his  sanction  to  proposals  framed  with  a view  to 
convenience  rather  than  to  safety,  he  may,  in  this  connection, 
bring  about  a web  of  official  complications  from  which 
escape  is  a matter  of  considerable  difficulty,  and  this  distinct 
from  public  consequences  of  a disastrous  nature. 

As  previously  stated,  it  is  essential  to  inspect  the  followers’ 
lines  and  the  followers’  hospital  constantly,  as,  apart  from 
the  early  detection  of  cases,  this  practice  keeps  the  hospital 
assistant  well  up  to  his  work.  In  general  terms,  cases  of  high 
temperature,  accompanied  by  swollen  lymphatic  glands,  are 
plague.  Of  course,  other  causes  for  the  glandular  enlarge- 
ment and  high  temperature  must  be  carefully  sought  for. 
Pneumonia  also,  in  natives,  particularly  in  the  winter, 
should  be  looked  on  with  great  suspicion,  and  the  sputum 
always  microscopically  examined.  The  physical  signs  are 
frequently  indistinct  in  cases  of  pneumonic  plague.  As  in 
other  diseases,  diagnosis  can  only  be  satisfactorily  learnt  by 
experience.  Any  suspicious  cases  should  be  isolated  at  once 
in  a tent,  and  during  the  period  of  isolation  the  excreta 
should  be  sterilized.  Native  hospital  assistants  sometimes 
try  to  carry  out  this  measure  by  mixing  the  excreta  with  dried 
mud,  and  then  burning  the  mass ; it  is  a filthy  plan,  besides 
being  dangerous.  Boiling  is  comparatively  clean,  and  abso- 
lutely certain  in  its  results.  Charpoys  should  be  burned.  It 
IS  common  to  find  that  the  strings  only  are  burned,  and  the 
woodwork  is  passed  through  a flame.  As  the  whole  structure 
may  be  valued  at  about  a rupee  (is.  qd.),  it  might  just  as  well  be 
destroyed.  Clothes  should  be  burned,  the  quarters  fumigated, 
and  the  roof  afterwards  removed.  Sulphur  is  often  used  for 
purposes  of  fumigation,  but  some  more  modern  method  would 
be  desirable.  Spraying  the  walls  of  dwellings  with  per- 
chloride  of  mercury  (i  in  i,ooo)  is  one  stereotyped  means  of 
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disinfection.  It  has  already  been  stated  that  the  habitations 
of  the  poor  are  partly  constructed  of  cow-dung,  and  the 
albumin  contained  must  therefore  render  the  good  effects  of 
the  mercurial  solution  doubtful. 

In  the  absence  of  actual  experience,  I must  forbear  to 
speak  of  the  results  of  inoculation. 

Plague,  in  India,  is  inseparably  bound  up  with  the  habits 
and  customs  of  the  people,  and  although  with  reasonable 
precautions  it  never  spreads  among  Europeans,  the  possi- 
bility of  outbreaks  must  be  reckoned  with  for  generations 
to  come.  In  future  years  the  disease  may,  perhaps,  be 
effectually  dealt  with  ; but  at  present,  ignorance,  poverty, 
caste  prejudices,  and  religious  customs,  all  combine  to  make 
the  task  impossible.  It  is  therefore  well  to  consider  plague 
as  omnipresent,  and  to  take  precautions  accordingly. 


CHAPTER  VI 


PNEUMONIA— CONTAGIOUS  OPHTHALMIA- 

DENGUE— JAUNDICE 

PNEUMONIA. 

Under  the  heading  of  pneumonia  are  grouped  together 
conditions  which,  pathologically,  have  little  or  no  connection 
one  with  the  other  except  in  so  far  as  a common  seat  of 
mischief — viz.,  the  lungs — is  concerned.  At  present  only 
the  disease  known  as  acute  lobar  pneumonia  needs  con- 
sideration. There  is  strong  evidence  to  show  that  the  vital 
cause  of  this  condition  is  to  be  found  in  the  diplococcus  of 
Frankel  and  Weichselbaum,  and  it  is  of  great  interest  to  note 
that  the  bacillus  cannot  be  distinguished  from  one  which  is 
commonly  present  in  healthy  saliva.  This  fact  may  possibly 
serve  as  the  explanation  of  some  outbreaks  of  pneumonia  in 
which  no  antecedent  cause  can  be  traced. 

Disease  as  a whole  may  be  deemed  a ‘ variation  ’ in  the 
ultimate  living  constituents  of  the  animal  body,  and  Darwin 
has  affirmed  that  variation  is  dependent  on  two  factors — 
namely,  ‘ the  nature  of  the  organism  and  the  nature  of  the 
conditions.’*  Thus  it  may  be  that  the  bacillus  normally 
present  in  the  buccal  cavity  can  produce  in  lungs  which  have 
sustained  some  form  of  injury — either  by  gross  traumatism, 
the  inhalation  of  irritating  matter,  cold,  etc. — those  changes 
which  constitute  the  condition  known  as  pneumonia;  thus 
illustrating  the  occurrence  of  variation  resulting  from  the 
nature  of  the  receptive  organism.  There  is  no  doubt,  on 
the  other  hand,  as  to  pneumonia  being  caused  by  the 

* ‘ Origin  of  Species,’  chap.  i. 
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attack  of  a specific  germ  ; but  this  fact  does  not  exclude  the 
possibility  of  the  above  theory  being  correct.  The  classical 
instance  of  the  Middlesbrough  epidemic  should  satisfy  the 
most  incredulous  of  the  existence  of  an  organism  capable  of 
setting  up  the  disease.  It  is  also  equally  certain  that  cases 
are  constantly  met  with  in  which  no  cause  in  the  shape  of 
antecedent  existence  of  the  malady  is  to  be  found. 

Outbreaks  constantly  take  place  under  conditions  of  foul 
air  and  overcrowding.  Whether  the  pulmonary  tissue  is 
altered  by  the  inhalation  of  noxious  products,  with  possible 
results  already  indicated ; or  whether  the  invading  germ 
acquires  pathogenic  powers  in  a manner  somewhat  akin  to 
that  suggested  in  the  case  of  enteric  fever,  and  attacks  the 
body  with  its  capabilities  fully  developed,  are  only  matters 
for  speculation.  The  subject  is  full  of  practical  interest,  and 
the  assumption  of  the  truth  of  one  or  other  of  the  above 
theories  leads  to  those  measures  of  prevention  which  are 
the  most  likely  to  be  followed  by  beneficial  results.  Military 
medicine  can  produce  numerous  instances  of  pneumonia 
occurring  de  novo  under  insanitary  conditions.  In  the 
winter  of  1899  to  1900,  when  troops  were  being  hastily 
despatched  to  South  Africa,  large  numbers  had  of  necessity 
to  be  carried  in  the  transports,  and  outbreaks  of  pneumonia 
might  reasonably  have  been  anticipated.  The  season  was 
that  in  which  a vessel  running  South  has  a particularly  long 
spell  of  a following  wind  in  the  shape  of  the  north-easterly 
trades,  and  ^ correspondingly  short  spell  of  the  head-winds 
in  the  Southern  Hemisphere.  In  the  vessel  in  which  my  unit 
sailed,  pneumonia  broke  out  between  decks  shortly  after  we 
had  left  St.  Vincent.  Up  to  that  time  there  had  been  no  in- 
dication of  acute  specific  sickness  amongst  the  troops ; and 
as  we  had  been  fully  ten  days  at  sea  before  the  first  case 
occurred,  it  is  certain  that  the  disease  was  not  brought  on 
board  at  the  port  of  embarkation.  We  had  coaled  at  St. 
Vincent,  but  the  men  had  not  been  allowed  to  leave  the 
ship,  so  that  introduction  from  the  shore  can,  as  in  the 
former  case,  be  negatived.  All  available  space  on  board  was 
occupied,  and  the  heat  and  foul  air  below  were  intensified 
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by  the  direction  of  the  wind.  Cases  followed  each  other  in 
rapid  succession  until  we  were  some  few  days  south  of  the 
line  and  had  met  the  south-easterly  trades.  It  is  difficult  to 
describe  the  marvellous  change  in  comfort  which  instantly 
made  itself  felt.  A current  of  fresh  air  swept  through  the 
ship  from  stem  to  stern,  and  life,  even  between  decks,  assumed 
a new  aspect.  No  more  cases,  to  the  best  of  my  recollection, 
occurred  during  the  rest  of  the  voyage  to  Durban.  The 
disease  came  into  being  when  heat  was  greatest  and  ventila- 
tion was  worst,  and  it  died  with  the  advent  of  a steady  supply 
of  fresh  air  and  a rapid  fall  in  temperature. 

Dust  is  sometimes  a cause  of  pneumonia,  but  the  exact 
pathology  of  its  mode  of  action  is  unknown.  In  the  early 
summer  of  1889  three  militia  battalions  arrived  at  Colchester 
for  their  annual  training.  One  battalion  was  camped  on  a 
grassy  plain  known  as  the  Abbey  Field,  and  the  other  two 
battalions  were  located — also  in  tents — within  the  precincts 
of  the  barracks,  on  a dusty  parade-ground  enclosed  on  two 
sides  by  a high  wall,  and  in  the  immediate  proximity  of  the 
regular  troops.  The  position  was  not  the  best  from  a sanitary 
point  of  view,  being  too  much  closed  in  and  undesirably  hot. 
Pneumonia  broke  out  in  these  two  battalions  in  a severe 
form. 

Unfortunately,  I am  unable  to  state  the  percentage  of 
attacks  to  strength,  but,  speaking  from  memory,  it  was 
alarmingly  high.  Only  one  case  occurred  in  the  battalion 
camped  on  the  Abbey  Field.  The  latter  locality  was  all  that 
could  be  desired,  and  it  is  consequently  fair  to  accept  the 
extreme  probability  of  the  outbreak  having  been  caused  by 
the  surroundings  of  the  two  regiments  in  barracks.  The 
regular  troops,  who  were  in  huts,  and,  comparatively  speaking, 
protected  from  the  dust,  escaped,  as  far  as  I can  remember, 
entirely. 

Pneumonia  among  troops  is  sometimes  connected  with 
defective  drainage,  and  as  evidence  in  support  of  this  state- 
ment there  occurs  in  the  Army  Medical  Report  for  1886  an 
account  by  Surgeon-Major  (now  Surgeon-Lieutenant-Colonel) 
G.  S.  Robinson,  2nd  Scots  Guards,  of  an  outbreak  in  March 
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to  May,  1885,  amongst  the  men  of  his  regiment,  which  was 
stationed  at  the  time  in  the  Richmond  Barracks,  Dublin. 
The  drainage  of  the  barracks  was  defective.  The  following 
is  a statement  from  an  official  source  of  some  of  the  defects 
which  were  present : 

^November  25,  1885.  — Drain  in  front  of  C passage, 
married  quarters,  smelling  offensively.  Many  complaints 
made  by  families  living  in  this  passage  about  the  smell. 

‘November  30. — This  drain  partially  opened,  and  found 
to  contain  solid  sewage  to  a depth  of  6 inches  throughout  its 
entire  length. 

‘ December  3.  — The  Royal  Engineer  Department,  on 
opening  up  drains  round  the  married  quarters,  found  them  all 
more  or  less  stopped  up  with  semi-solid  sewage. 

‘December  12. — Drain  leading  from  canteen  crosses  road, 
and  goes  underneath  the  men’s  barrack-rooms.  It  has  not 
yet  been  found  coming  out  on  the  other  side. 

‘ December  26.  — Main  drain  across  barrack  square  is 
being  opened  and  cleansed ; in  many  cases  it  contains  a 
deposit  of  semi-solid  sewage  to  a depth  of  nearly  2 feet. 
Found  a large  hole  made  up  with  masonry,  and  containing  a 
quantity  of  black-coloured  semi-fluid  substance,  behind  officers’ 
mess.  Seems  uncertain  what  this  place  has  been,  an  old 
well  or  a cesspool ! 

‘ Find  a drain  running  from  the  urinal  under  the  clock- 
tower  in  front  of  the  E block  of  barrack-rooms,  which,  when 
opened  up,  was  found  to  contain  much  semi-solid  matter.’* 

The  state  of  affairs  resembled  that  which  is  often  asso- 
ciated with  enteric  fever,  and  it  is  important  to  note,  as 
shown  by  the  figures  set  forth  on  p.  92,  that  several  cases  of 
simple  continued  fever,  so-called,  occurred  at  the  same  time 
as  the  outbreak  of  pneumonia.  The  latter  disease  was  not 
prevalent  in  Dublin,  so  that  there  was  strong  reason  to 
connect  its  presence  with  some  local  cause.  In  1885  the 
sanitary  defects  were  removed,  and  though  the  good  results 
were  not  immediately  apparent,  probably  owing  to  soakage 
of  filth  from  the  drains  into  the  soil,  no  mention  is  found 

* Army  Medical  Report,  1886,  Appendix  XII. 
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in  the  report  of  1887  of  any  excessive  illness  at  these 
barracks. 


Admissions. 

Average  Duration 
in  Days. 

1884. 

1 Pneumonia 

36 

347 

Enteric  fever  ... 

2 

53 

Simple  continued  fever 

13 

13*3 

H 

CO 

00 

en 

Pneumonia 

13 

42 

1 Enteric  fever* 

2 

22 1 

j Simple  continued  fever 

24 

13*4 

i 

! 1886  (first  half  of  year  only). 

1 Pneumonia 

8 

337 

Enteric  fever  ... 

Nil 

Nil 

Simple  continued  fever 

25 

12*2 

This  table  points  strongly  in  the  direction  of  a common 
origin  for  the  cases  of  simple  continued  fever  and  those  of 
pneumonia.  The  possible  connection  between  the  former  and 
enteric  has  already  been  discussed,  and  it  is  interesting  to 
see  that  this  theory  receives  support  from  the  history  of  the 
outbreak  recorded  by  Surgeon-Lieutenant-Colonel  Robinson. 
The  general  conclusions  which  he  arrives  at  are  as  follows, 
and  though  not  absolutely  in  accordance  with  present 
beliefs,  yet,  from  a practical  point  of  view,  they  fully  deserve 
careful  study. 

‘ I.  Pneumonia  may  be  of  three  varieties  : 

(1)  Simple  or  sporadic,  the  result  of  exposure  to  cold 

winds,  etc. 

(2)  Infectious,  the  result  of  contagion. 

(3)  Pythogenic,  the  result  of  impure  air  or  gases. 

‘ The  outbreak  at  Richmond  Barracks  was  not  due  to  cold 
winds,  etc.  (as  believed  by  some),  because  pneumonia  was 
not  specially  prevalent  in  Dublin  at  the  time.  Surgeon 

* There  were  six  other  admissions,  three  being  fatal,  which  occurred 
in  men  who  had  served  in  the  Soudan  campaign,  1885. 

t One  fatal  in  four  days  (Army  Medical  Report,  1886,  Appendix  XII.)- 
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Carte,  Coldstream  Guards,  at  that  time  Acting'-Surgeon  to 
the  Royal  Military  Hibernian  School,  and  also  doing  duty  at 
the  Royal  Hospital,  Kilmainham,  writes  : The  number  of 
cases  of  pneumonia  in  Dublin  in  1884  did  not  exceed  the 
usual  average.  I myself  had  charge  of  the  adjacent  Royal 
Hibernian  School  (600  strong)  that  year,  and  had  only  two 
or  three  cases ; also  of  the  Royal  Hospital,  Kilmainham,  and 
of  Kilmainham  Gaol,  and  saw  very  little  of  the  disease.”  It 
was  not  infectious,  because  it  did  not  spread  in  hospital  or 
elsewhere.  There  is  strong  presumption,  from  the  nature  of 
the  epidemic  and  the  insanitary  conditions  shown  to  exist, 
that  it  belonged  to  the  third  class. 

‘ 2.  Pythogenic  pneumonia,  then,  as  already  defined,  is  a 
general  disease  of  septic  origin,  the  lung  affection  being  “the 
local  expression  of  a general  disease,  of  which  it  is  not  neces- 
sarily the  measure.”  The  poison  appears  to  be  absorbed 
directly  into  the  blood  through  the  medium  of  the  lungs, 
thus  explaining  the  short  period  of  incubation.  In  slight 
forms  pyrexia,  headache,  and  vomiting  are  produced;  in  more 
severe  forms  the  lung  tissue  is  especially  attacked. 

‘ 3.  There  does  not  appear  any  reason  why  the  special 
contagia  of  the  infectious  form  should  not  be  also  present  in 
some  epidemics  in  which  the  disease  is  more  severe  and 
there  is  a period  of  incubation,  the  result  resembling  the 
pneumonia  of  enteric  fever. 

' 4.  Finally,  the  same  gases,  contagia,  etc.,  being  absorbed 
by  water  and  so  entering  the  intestinal  tract,  may  produce 
ordinary  enteric,  named  by  some  pythogenic  fever. 

‘ 5.  There  is,  therefore,  distinct  relationship  between  the 
three  diseases,  simple  (so-called)  continued  fever,  pythogenic 
pneumonia,  and  enteric  fever ; and  for  purposes  of  classifica- 
tion I should  propose  to  return  all  three  under  the  heading  of 
“ pythogenic  fever,”  the  pulmonary  or  intestinal  manifestation 
depending  on  the  mode  of  attack.’* 

Wasden  and  others  have  suggested  a similarity  of  origin 
for  enteric  fever  and  pneumonia,  and  I have  seen  the  latter 
break  out  in  a fatal  form  in  Upper  Egypt,  in  a camp  where 

Army  Medical  Report  for  1886,  Appendix  XII. 
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the  soil  was  horribly  foul  and  where  enteric  fever  was  rife.  I 
must  at  the  same  time  admit  that  the  extent  of  the  sickness 
was  sufficient  only  to  justify  its  presence  being  regarded  in 
the  light  of  incidental  evidence. 

In  the  interests  of  the  public  service  it  is  better  to  over- 
estimate, rather  than  to  underestimate,  the  possible  effects  of 
local  insanitary  conditions  on  the  health  of  troops.  The 
greater  the  number  of  diseases  which  can  be  included  under 
the  general  heading  of  ‘ filth-borne,’  the  greater  is  the 
stimulus  to  sanitary  efforts.  By  calling  attention  to  all 
reasonable  possibilities,  we  guard  against  sickness  which 
might  assail  us  if  we  neglected  to  take  precautionary 
measures  in  the  absence  of  positive  and  conclusive  evidence 
of  the  presence  of  danger. 

Whenever  possible,  cases  of  pneumonia  should  be  isolated, 
the  sputa  and  excreta  destroyed,  and  all  the  usual  means  of 
disinfection  put  into  force.  The  danger  of  pneumonia  among 
natives  of  India  has  already  been  mentioned.  It  should  never 
be  forgotten  that  pneumonia  may  be  associated  pathologically 
either  with  enteric  fever  or  plague,  and  this  connection  justi- 
fies the  usual  steps  of  watchfulness  and  precaution. 


CONTAGIOUS  OPHTHALMIA. 

Contagious  ophthalmia  is  fortunately  not  often  seen  in  the 
service,  at  the  present  day.  The  most  severe  outbreak  of  the 
kind  that  I ever  saw  was  in  a company  of  Mounted  Infantry 
proceeding  up  the  Nile  in  the  autumn  of  1885.  A man 
reported  sick  the  day  after  we  left  Cairo,  with  profuse  dis- 
charge from  both  eyes  ; I had  him  sent  back  at  once 
to  the  Citadel  Hospital,  but  it  was  too  late  to  stop  the 
mischief.  The  journey  to  Wady  Haifa  extended  well  over 
a month,  and  during  that  time,  as  far  as  my  memory  serves 
me,  about  50  per  cent,  of  the  men  must  have  been  attacked. 
There  were  no  means  of  effecting  anything  worth  calling 
isolation,  and  as  the  men  occupied  a limited  space,  and  con- 
stantly used  each  other’s  towels  and  blankets,  the  disease 
spread  rapidly.  One  attack  procured  immunity,  at  any  rate 
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for  a time,  and  although  the  men  had  every  opportunity  to 
contract  the  disease  twice,  I cannot  recall  an  instance  of 
the  kind.  The  officers,  six  in  number,  escaped  entirely. 

The  affection  known  as  granular  lids  sometimes  appears 
among  men  in  epidemic  form,  but  it  is  comparatively  rare 
and  does  not  spread  with  anything  approaching  the  rapidity 
of  the  purulent  type  of  ophthalmia.  Cases  occurred  at 
Korosko  during  the  summer  of  1886.  The  men  attacked  were 
promptly  treated,  and  the  disease  never  spread  sufficiently  to 
cause  alarm. 


DENGUE. 

Dengue  is  common  in  many  of  our  foreign  stations,  and 
notably  so  along  the  coast-line  of  Natal.  In  October,  igoi, 
Bethune’s  Column  was  attacked  by  this  disease  in  the  dis- 
trict near  the  mouth  of  the  Tugela.  The  column  was  on  its 
return  march  from  Zululand,  and  the  disease  made  its  appear- 
ance when  the  men  had  left  the  healthy  and  bracing  uplands 
near  Eshowe,  and  had  descended  to  the  enervating  region 
near  the  coast.  The  disease  spread  with  alarming  rapidity, 
much  in  the  same  way  that  influenza  seizes  on  communities. 
Unfortunately,  there  were  no  means  of  taking  careful  records 
of  the  cases.  The  numbers  attacked  were  excessive  and  the 
medical  officers  few.  The  striking  feature  in  the  epidemic 
was  the  constant  occurrence  of  small,  shotty,  and  exceedingly 
painful  lymphatic  glandular  enlargements.  As  there  was  a 
suggestion  that  the  disease  might  be  a mild  form  of  plague, 
an  isolation  camp,  of  which  I was  placed  in  charge,  was 
established  at  Stanger,  and  all  communication,  as  far  as 
possible,  cut  off  between  the  troops  and  the  civil  population. 
The  unaffected  portion  of  the  column  continued  its  march  to 
the  Free  State.  In  its  clinical  manifestations  the  outbreak  was 
a typical  dengue,  plus  enlargements  of  the  cervical,  axillary, 
and  inguinal  glands.  I have  no  record  of  the  percentage  of 
the  attacks,  but  it  must  have  been  exceptionally  high.  The 
average  duration  was  about  a week,  and  the  mortality  was 
nil.  Had  the  outbreak  occurred  under  the  usual  conditions 
of  peace,  valuable  records  would  have  been  forthcoming. 
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JAUNDICE. 

Only  deficient  knowledge  justifies  the  inclusion  of  jaundice 
in  the  list  of  specific  diseases.  Jaundice  is,  in  fact,  only  a 
symptom  of  some  other  condition  ; when  the  latter  is  un- 
known it  receives  the  designation  of  its  external  manifesta- 
tion. It  often  occurs  as  an  epidemic,  and  in  this  form  will 
be  considered  here.  The  similarity  of  surroundings  which 
accompany  epidemics  leave  only  slight  ground  for  reasonable 
doubt  as  to  the  origin  of  the  mischief  being  due  to  some 
specific  form,  possibly  related  more  or  less  closely  to  the 
germ  of  enteric  fever.  In  1862  there  was  a severe  epidemic 
of  jaundice  at  Rotherham.  It  was  stated  that  in  the  month 
of  February  150  persons  were  attacked  by  it.  The  drainage 
of  the  town  was  exceedingly  bad,  and  in  the  autumn  of  the 
previous  year  a very  fatal  epidemic  of  enteric  fever  had 
visited  the  locality.  It  was  reported  that  none  of  the 
persons  who  had  been  attacked  by  the  disease  suffered  from 
jaundice  in  the  ensuing  year.  If  this  is  true,  it  suggests  the 
relationship  of  the  two  conditions,  on  the  ground  of  im- 
munity purchased  during  the  earlier  of  the  two  epidemics.* 
According,  also,  to  Sir  Thomas  Watson,  there  was  an 
epidemic  of  jaundice  in  London  at  a time  when  enteric  fever 
was  remarkably  prevalent. t Dr.  F.  M.  Sandwith  states  : 
‘ There  can  be  no  doubt  that  it  is  a filth  disease  engendered 
by  contamination  with  sewage  and  putrid  meat.  In  Alex- 
andria it  has  become  more  common  since  the  introduction 
of  a bad  system  of  imperfect  drainage,  and  the  bulk  of  the 
patients  come  from  the  lowest  parts  of  the  town,  where  the 
drainage  is  worst,  and  where  the  sewers  empty  into  the  sea  ; 
yet  the  suburbs  of  the  town,  which  are  not  drained  at  all, 
are  apparently  unaffected.  Again,  at  Smyrna  the  disease 
only  prevails  in  the  most  dependent  parts  of  the  town, 
where  the  sewers  join  the  sea,  and  at  Nauplia  it  has 
disappeared  since  iron  drain-pipes  have  superseded  badly- 
jointed  stone  conduits.  In  Germany  men  have  caught  it 

* Lancet^  1863,  vol.  i.,  pp.  222,  374. 
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after  bathing  in  a river  contaminated  by  sewage,  or  after 
eating  tainted  meat.’* 

Major  H.  B.  Mathias  states  as  follows:  ‘As  to  the  exact 
causation  of  the  disease,  we  are  still  more  or  less  in  the 
dark.’  It  has  been  attributed  by  Jaegar  and  Banti  in 
Germany  to  a ‘bacillus,’  the  ‘ B.  proteus  fluorescens,’  but 
this  does  not  appear  to  have  been  confirmed  by  other 
observers.  Weil  himself  seems  to  have  been  disposed  to 
look  on  these  cases  as  a modified  enteric  fever,  whilst 
Chantemesse  and  other  French  physicians  go  still  further, 
and  attribute  all  cases  of  febrile  jaundice,  from  the  mildest 
to  the  most  acute  yellow  atrophy  of  the  liver,  to  the  presence 
of  the  typhoid  bacillus  in  the  portal  system,  and  have  named 
this  disease  ‘ fievre  typhoide  bilieuse.’ 

All  observers,  however,  are  agreed  that  it  is  a filth  disease, 
and  exists  only  where  insanitary  conditions  prevail,  that  it 
is  especially  prevalent  in  armies  in  the  field  and  in  standing 
camps,  and  my  experience  in  South  Africa  certainly  bears 
this  out,  a large  proportion  of  the  cases  admitted  to  No.  ig 
Stationary  Hospital,  Harrismith,  coming  from  a standing 
camp  which  was  notoriously  unhealthy,  and  where  some  of 
the  worst  cases  of  enteric  fever  I saw  during  the  campaign 
were  contracted. ’t 

There  were  many  cases  amongst  the  troops  engaged  in 
the  operations  in  Northern  Natal  in  the  spring  and  summer 
of  1900.  The  weather  was  bitterly  cold  ; but  although  the 
temperature >vas  probably  a factor  in  producing  the  symptom, 
it  could  not  have  been  the  only  cause,  as  ordinary  experience 
of  the  effects  of  cold  is  quite  opposed  to  any  such  conclusion. 
There  is  no  doubt  that  cold,  by  causing  congestion  of  the 
duodenal  region,  induces  jaundice,  but  certainly  not  to  the 
widely-spread  extent  that  was  seen  in  South  Africa.  The 

* ‘ Infectious  Jaundice,’  by  F.  M.  Sandwith,  M.D.,  F.R.C.P,,  Lecturer 
at  the  London  School  of  Tropical  Medicine,  Consulting  Physician  to  the 
Kasr  el  Ainy  Hospital,  Cairo  {British  Medical  Journal^  September  17, 
1904,  p.  672). 

t in  South  Africa,’  by  H.  B.  Mathias,  D.S.O.,  Major 

R.A.M.C.  {Bj'ifish  Medical  Journal^  September  17,  1904,  p.  675). 
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trouble  was  very  common  in  the  Dundee  district,  and  here 
enteric  fever  was  prevalent,  and  many  of  the  camping- 
grounds  were  most  unhealthy,  as  a result,  probably,  of  soil 
pollution.  No  causal  relationship  with  either  food  or  water 
could  be  traced  ; the  condition,  in  short,  appeared  to  arise 
under  the  same  surroundings  as  those  which  experience 
shows  are  commonly  connected,  m the  field,  with  the  advent 
of  enteric  fever.  It  is  remarkable,  as  throwing  light  on  the 
probable  cause,  that  jaundice  in  an  epidemic  form  was 
unknown,  under  ordinary  conditions,  in  the  very  regions  in 
which  it  was  at  this  time  prevalent.  As  in  the  case  of 
enteric  fever  and  other  diseases  which  have  been  discussed, 
the  origin  of  the  trouble  must  have  arisen  from  a source 
inherent  in  the  conditions  of  the  campaign. 

I never  saw  a case  ^ on  trek,’  and  I never  saw  a case  in 
the  blockhouses,  although  the  men  engaged  in  these  duties, 
particularly  the  former,  suffered  greatly  from  cold.  The 
only  places  where  I have  seen  it  have  been  standing  camps. 
The  symptoms,  in  general  terms,  were  those  of  ordinary 
obstructive  jaundice,  accompanied  by  irregular  temperature 
lasting  from  a few  days  to  two  or  three  weeks.  Some  cases 
showed  only  transient  jaundice,  with  slight  rise  of  tempera- 
ture. Mental  depression  was  generally  marked.  Detailed 
information  concerning  clinical  features  can  be  found  in 
Major  Mathias’  communication,  referred  to  above.  It  was 
an  interesting  fact  that  during  the  epidemic  many  cases  of 
suppression  of  bile,  without  jaundice,  occurred.  As  these 
cases  arose  under  the  same  circumstances  as  jaundice,  it 
is  possible  that  they  were  pathologically  related  to  the 
latter. 

As  affecting  the  relationship  of  the  condition  to  other 
morbid  states,  it  must  be  noted  that,  according  to  Major 
Mathias’  paper.  Colonel  Birt,  R.A.M.C.,  at  Pretoria  did  not 
succeed  in  obtaining  reaction  of  the  blood  of  patients  with 
either  B.  coli  or  B.  paracoli.  Whatever  the  significance  of 
this  negative  evidence  may  be,  there  is  little  doubt  as  to 
the  practical  fact  that  epidemic  jaundice  arises  under  con- 
ditions of  insanitary  camp  life.  As  the  greatest  prevalence 


JA  UNDICE 


99 


was  certainly  during  the  coldest  season  of  the  year,  it  is 
difficult  to  exclude  the  influence  of  temperature.  I never  saw 
or  heard  of  a case  amongst  the  troops  engaged  in  active 
hostilities  in  Natal  between  December,  1899,  and  April, 
1900.  An  exception  must,  however,  be  made  in  the  case 
of  the  defenders  of  Ladysmith,  many  of  whom  suffered 
severely  from  obstructive  jaundice  after  the  relief  of  the 
town.  The  trouble  was  generally  attributed  to  a hasty 
return  to  a liberal  diet  after  semi-starvation,  with  resulting 
congestion  of  the  gastro-duodenum  and  bile-ducts,  and 
occlusion  of  the  latter.  I have  also  seen  this  condition 
during  a militia  training  in  the  West  of  Ireland.  Mamy  of 
the  recruits  scarcely  knew  the  taste  of  meat  in  their  own 
homes,  and  the  liberal  diet  in  barracks  was  rapidly  followed 
by  the  above  result.  The  disability  passed  off  quickly  with- 
out evil  consequences. 

The  bitter  cold  in  the  Biggarsberg  and  Drakensberg  may 
possibly  have  produced  an  alteration  in  a disease  which 
had  already  been  in  existence  for  many  months  in  the  shape 
of  the  so-called  simple  continued  fever. 

It  is  w^ell  known  that  jaundice  is  rare  in  enteric  fever, 
and  this  fact  naturally  weighs  against  a previously  suggested 
relationship  between  different  forms  of  camp  ailments  ; but 
the  introduction  of  extreme  cold  is  a disturbing  factor,  and 
its  influence  could  scarcely  have  been  taken  into  account 
in  estimating  the  usual  absence  of  jaundice  in  enteric. 
What  the  e^^ct  relationship  may  be  between  enteric  fever, 
simple  continued  fever,  and  jaundice,  must,  for  the  present, 
remain  obscure.  Certain  it  is  that  they  all  arise  under 
identical  conditions  of  camp  pollution,  and  independently  of 
food  or  water  supplies,  but  that  in  the  case  of  jaundice  low 
temperature  appears  to  be  a favouring,  if  not  an  essential, 
influence.  If  preceding  statements  are  correct,  prevention 
lies  in  the  direction  of  efficient  camp  conservancy  and 
suitable  clothing. 


CHAPTER  VII 


CHOLERA 

The  comparative  infrequency  of  cholera  in  our  service 
has  naturally  deprived  the  study  of  this  disease  of  that 
high  interest  which  in  former  years  it  possessed  for  the 
medical  department,  as  well  as  for  the  authorities  as  a 
whole. 

The  general  causation  and  diffusion  of  the  malady  are 
wonderfully  summed  up  in  the  words  of  the  late  Sir  John 
Simon,  as  quoted  in  Notter  and  Firth’s  ' Hygiene  ’ : ‘ The  diffu- 
sion of  cholera  among  us  depends  entirely  upon  the  number- 
less filthy  facilities  which  are  allowed  to  exist,  and  especial!}^ 
in  our  larger  towns,  for  the  fouling  of  earth,  air,  and  water  ; 
and  then,  secondly,  for  the  infection  of  man  with  whatever 
contagion  may  be  contained  in  the  miscellaneous  outflowings 
of  the  population.  Excrement-sodden  earth,  excrement-reek- 
ing air,  excrement-tainted  water,  these  are  for  us  the  causes 
of  cholera.’  This  general  statement  contains,  for  all  practical 
purposes,  the  secret  of  effective  prophylaxis  by  setting  forth 
in  vigorous  and  unmistakable  language  the  essential  causes 
of  the  disease.  It  therefore  seems  unnecessary  to  state  in 
detail  many  of  the  precautions  which  medical  officers  should 
adopt  in  the  way  of  prevention.  These  measures  are  well 
known,  and  clearly  stated  in  the  regulations,  and  are,  in  fact, 
part  and  parcel  of  the  general  scheme  of  sanitation  which  is 
now  adopted  as  a matter  of  routine  in  the  army  at  home  or 
abroad.  The  direct  connection  between  efficient  sanitation 
and  the  disappearance  of  cholera  is  exemplified  by  the  elimi- 
nation of  the  disease  from  the  army  in  India.  Putting  on 
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one  side  matters  of  common  knowledge  and  common-sense, 
there  are  nevertheless  some  points  in  this  connection  which 
are  worth  careful  attention. 

1.  The  Conveyance  of  Infection,  from  the  Bazaar,  by  Natives.' — 
Stress  has  elsewhere  been  laid  on  the  possible,  or  it  may  be 
said  probable,  contamination  of  food  by  native  cooks  and 
others.  When  it  is  remembered  that  these  men  often  come 
straight  to  their  work,  reeking  with  the  fetor  which  is  rarely 
absent  from  the  bazaar  dwelling,  the  danger  in  this  direction 
scarcely  needs  further  emphasis.  To  keep  native  hawkers 
out  of  cantonments  and  to  allow  equally  filthy  natives  to 
prepare  and  handle  food  seems  a somewhat  inconsistent 
proceeding,  if  prevention  of  the  spread  of  sickness  from  the 
native  population  is  the  object  in  view.  Although,  having 
regard  to  the  habits  of  the  lower  class  of  the  population,  the 
matter  presents  great  difficulties,  the  only  radical  procedure 
in  this  direction  is  to  absolutely  prohibit  communication 
between  the  natives  living  in  and  those  living  outside  canton- 
ments, when  cholera  is  prevalent. 

2.  Undetected  Cases  in  the  Followers'  Lines. — Even  among 
the  natives  living  in  regimental  lines,  as  followers,  a case 
of  cholera  may  easily  escape  early  detection,  and  may 
thus  be  the  means  of  spreading  the  disease  to  British 
troops. 

As  in  the  case  of  plague,  the  followers’  lines  should  be 
constantly  watched,  and  here  the  services  of  a reliable  native 
hospital  assistant  are  invaluable.  These  men,  thoroughly 
understanding,  as  they  do,  the  native  mode  of  life  and  native 
prejudices,  may,  in  a sense,  be  considered  the  eyes  of  the 
medical  department  for  the  detection  of  impending  danger 
in  this  direction.  Cases  of  plague  are  far  more  likely  to 
escape  their  attention  than  cases  of  cholera,  as  the  latter 
present  characteristics  which  are  not  so  apt  to  be  overlooked. 
Plague,  in  its  early  stages,  may  readily  be  confounded  with 
some  comparatively  trivial  ailment.  It  is  not  wise,  however, 
to  trust  implicitly  to  partially-trained  assistance.  Let  the 
hospital  assistant,  in  cholera  times,  inspect  the  followers’  lines 
daily,  but  let  the  regimental  medical  officer  be  present.  The 
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hospital  assistant  can  obtain  the  necessary  information  ; the 
medical  officer  can  interpret  it  in  its  true  light. 

3.  Spread  of  the  Disease  from  apparently  Healthy  Persons. — 
As  there  is  reason  to  believe  that  the  cholera  bacillus  may  be 
passed  in  the  excreta  of  apparently  perfectly  healthy  persons, 
an  additional  reason  at  once  becomes  obvious  for  paying 
scrupulous  attention  to  the  disposal  of  faecal  refuse  at  times 
when  cholera  is  prevalent. 

4.  Spread  of  the  Disease  by  Means  of  Flies. — This  danger 
does  not  appear  to  be  as  fully  recognised  as  affecting  cholera 
as  it  is  in  the  case  of  enteric  fever.  It  is  a matter,  however, 
to  be  gravely  reckoned  with.  As  it  is  impossible  to  effect 
the  wholesale  destruction  of  these  insects,  the  best  we  can  do 
is  to  protect,  as  far  as  possible,  our  food-supply  from  their 
invasion.  The  methods  of  protection  are  well  known,  and 
it  only  remains  for  the  medical  officer  to  see  that  they  are 
rigorously  enforced.  Food  should  be  served  immediately  it 
is  ready  for  consumption.  Nothing  in  the  nature  of  ‘ scraps  ’ 
should  be  kept.  This  point  is  worth  attending  to,  as  men 
occasionally  put  their  dinners  on  a shelf  in  the  barrack-room, 
to  be  eaten  some  time  later  in  the  day.  This  practice,  if  it 
exists,  should  be  stopped  at  once. 

5.  Swimming-baths. — It  is  not  at  all  unlikely  that  swimming- 
baths  may  help  to  spread  infection.  A case  of  the  kind  was 
recently  reported  from  India,  and  cholera  bacilli  were  subse- 
quently detected  in  the  water  of  the  bath.  In  the  absence  of 
constant  care,  swimming-baths  very  soon  become  horribly 
dirty.  Unless  a constant  current  of  water  can  be  kept 
bowing  through  them,  it  is  doubtful,  apart  from  chances 
of  cholera,  whether  their  dangers  do  not  outweigh  their 
advantages. 

Water,  uncooked  fruit  and  vegetables,  milk,  and  infected 
rags,  are  all  known  means  of  spreading  the  disease.  Of 
prophylactic  injections  I have  no  personal  knowledge 
whatever.  Statistics,  however,  go  far  to  prove  their  value. 
Details  of  the  method  can  be  found  in  standard  text- 
books. 

From  a military  point  of  view,  what  is  probably  the 
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most  recent  recorded  experience  of  epidemic  cholera  is  to 
be  found  in  the  annual  report  for  the  fiscal  year  ending 
June,  1903,  of  the  Surgeon-General  United  States  Army 
(pp.  77  and  86)  : 

‘ Cholera  in  the  Philippines,  1902,  caused  for  the  whole 
army  an  admission-rate  of  6 per  1,000  of  strength  and  a 
death-rate  of  3’54.  For  the  force  serving  in  the  Pacific 
Islands,  which  alone  was  exposed,  the  admission-rate  was 
12*84  and  the  death-rate  7*57  per  1,000.  The  total  number 
of  cases  was  485  and  the  deaths  286,  a proportion  of  i death 
to  1*69  cases.’ 

The  good  results  of  preventive  measures  are  stated  in 
general  terms  as  follows : 

‘The  success  attained  in  protecting  the  lives  of  United 
States  troops,  surrounded  as  they  were  with  the  disease,  was 
very  marked.  It  is  hardly  too  much  to  say  that  nearly  every 
case  of  cholera  in  an  American  soldier  resulted  from  a wilful 
or  careless  violation  of  standing  orders,  and  could  have  been 
prevented  had  the  man  himself  taken  the  trouble  to  carry 
out  precautions  with  which  he  must  have  been  thoroughly 
acquainted.  In  a small  proportion  of  cases  the  disease  may 
have  been  unavoidable,  and  even  acquired  while  actually 
engaged  in  the  work  of  sanitation  and  quarantine  among 
the  natives,  but  by  far  the  larger  number  have  been  traced 
to  unauthorized  visiting  of  native  huts  or  eating  and  drinking 
forbidden  articles.  The  immunity  enjoyed  by  troops  seems 
to  have  been  directly  proportionate  to  the  strictness  of  the 
discipline  maintained.  Where  violation  of  sanitary  regula- 
tions was  promptly  followed  by  trial  by  summary  court  and 
punishment,  the  best  results  were  obtained.  There  was,  of 
course,  some  difference  noted  in  the  energy  and  good  judg- 
ment displayed  by  post  commanders  and  medical  officers. 
Here  and  there  occurred  a failure  to  promptly  grasp  the 
situation,  or  a lack  of  force  in  grappling  with  it,  although, 
as  a rule,  both  line  and  staff  officers  worked  most  faithfully 
and  efficiently.’ 

The  full  report  is  an  exhaustive  one,  and  it  is  noticeable 
that  it  contains  no  mention  of  ‘ pinking  ’ the  wells  as  a means 
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of  prophylaxis.  It  is  recommended  that  all  suspicious 
wells  should  be  closed.  Quarantine  and  the  boiling  of  all 
drinking-water  appear  to  have  been  the  measures  principally 
relied  on. 

Major  E.  M.  Pilcher  has  kindly  furnished  me  with  the 
following  account  of  his  experience  during  a cholera  epidemic 
in  Lucknow  in  1894.  The  description  of  what  occurred  is 
full  of  interest  from  its  practical  as  well  as  from  its  scientific 
aspect : 

‘The  following  account  of  the  cholera  epidemic  which 
attacked  the  ist  Battalion  of  the  East  Lancashire  Regiment 
in  Lucknow  in  the  rainy  season  (July  and  August)  of  1894 
is  based  upon  personal  experience  and  recollection,  and  may 
possibly  not  be  correct  in  minute  particulars,  though  the 
main  facts  are  as  stated. 

‘ The  two  British  regiments  in  Lucknow  at  that  time  were 
the  i8th  Royal  Irish  and  the  30th  East  Lancashire.  The 
barracks  are  of  the  usual  Indian  pattern,  two-storied,  on 
a raised  plinth  and  with  broad  verandas,  and,  moreover,  they 
are  arranged  en  echelon,  so  that  one  line  of  buildings  does  not 
shut  off  the  prevailing  wind  from  the  next.  The  Royal  Irish 
had  only  one  or  two  cases,  escaping  practically  scot  free, 
the  East  Lancashire  had  over  100  cases  and  some  90  deaths. 
The  epidemic,  in  other  words,  was  both  localized  and  virulent. 
Half  the  regiment  was  in  the  hills  at  the  time  of  the  outbreak, 
some  400  men,  including  the  band,  remaining  in  Lucknow. 
The  band  escaped  entirely,  and  the  great  majority  of  the 
cases  came  from  C and  F Companies. 

‘ It  is  to  be  noted  that  the  East  Lancashire  Regiment’s 
barracks  lay  nearer  to  the  Suddor  bazaar  than  those  of  the 
Royal  Irish.  Cholera  was  raging  at  the  time  of  the  outbreak 
in  the  Aminabad  quarter  of  the  native  city  of  Lucknow,  at  a 
distance  of  about  three  miles  from  cantonments. 

‘The  outbreak  began  at  the  end  of  July  during  a break 
in  the  rains.  On  July  28  the  regiment  moved  into  camp  on 
an  open  space  used  as  a brigade  parade-ground,  and  at  no 
great  distance  from  cantonments.  On  August  i a move  was 
made  to  Chenhut  camp,  a couple  of  miles  out  of  cantonments 
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across  the  Gumti  River.  That  night  and  the  next  day  fifty 
cases  occurred,  and  some  5 inches  of  rain  fell.  After  this 
cases  were  fewer,  and  the  epidemic  had  practically  ceased  by 
the  end  of  the  week.  The  regiment  returned  to  barracks  on 
August  28.  It  was  noted  that  the  last  few  cases  were  as 
virulent  as  any  of  the  others.  As  the  cause  of  the  outbreak 
was  found  to  be  a faulty  method  of  water  purification,  it  will 
be  well  to  describe  the  system  in  use  up  to  the  time  of  the 
epidemic.  Shallow  well  water  was  used,  and  for  this  purpose 
two  wells  were  set  apart  and  specially  protected,  a complete 
covering  of  wood  being  built  over  the  mouth,  except  where 
the  tube  of  the  pump  used  for  raising  the  water  came  out. 
The  wells  were  under  the  charge  of  the  ‘‘  sanitary  corporal  ” 
of  the  regiment.  The  water  was  passed  through  a filter-bed 
consisting  of  broken  brick  below  and  sand  above,  and  it  was 
the  practice  to  bake  the  sand  at  regular  intervals,  and  also  to 
renew  the  broken  brick.  This  was  last  done  in  June.  The 
water  thus  purified  was  passed  into  a storage-tank,  and  was 
then  passed  through  Macnamara  filters  of  the  ordinary 
pattern,  of  which  there  was  an  allowance  of  one  or  two  for 
each  barrack-room. 

‘ Subsequent  investigation  showed  that  the  broken  brick  was 
probably  responsible  for  the  mischief.  The  medical  officer 
in  charge  of  the  regiment  had  actually  seen  the  sand  heated, 
and  there  could  be  no  doubt  that  it  was  completely  sterilized. 
But  the  brick  was  broken  up  under  a tree  near  the  bazaar  in 
the  usual  casual  Indian  fashion,  and  by  an  individual  more 
than  suspected  of  a mild  attack  of  cholera.  The  brick,  after 
being  broken  up,  was  not  heated  or  sterilized  in  any  way  so 
far  as  is  known.  It  remains  a mystery  why  the  water  thus 
infected  should  have  carried  an  especially  active  cholera 
infection  to  the  Macnamara  filters  belonging  to  C and  F 
Companies,  and  a still  greater  mystery  why  Providence 
should  have  ordained  that  the  filters  belonging  to  C and 
F Companies  were  taken  into  camp,  and  from  camp  to 
camp  ! 

‘ It  remains  to  mention,  in  connection  with  the  water- 
supply,  that  just  at  this  time  the  municipality  of  Lucknow 
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had  completed  a scheme  for  the  supply  by  means  of  stand- 
pipes to  town  and  cantonments  of  Lucknow  of  water  taken 
from  the  Gumti  River  above  the  town  and  filtered  through 
sand.  It  was  found  to  be  bacteriologically  a pure  supply, 
and  it  was  taken  out  to  camp  in  specially  purified  water-carts. 
But  it  was  passed  through  those  unfortunate  filters  from 
C and  F Company  barracks,  and  consequently  it  was  not  till 
the  clean  municipal  water  had  washed  clean  the  infected 
filters  that  the  epidemic  ceased. 

‘ The  bearing  of  this  epidemic  upon  the  causation  of 
cholera  from  a sanitary  point  of  view  is  important,  and 
suggests  many  refiections,  of  which  the  following  may  be 
mentioned : 

‘ I.  If  it  is  too  much  to  say  that  all  great  epidemics  maybe 
traced  to  an  infected  water-supply,  this  epidemic  shows  how 
sudden,  how  destructive,  and  how  great  an  outbreak  may  be 
due  to  infected  water. 

‘ 2.  The  care  and  supervision  of  matters  sanitary  in  a 
regiment  should  be  in  skilled  and,  above  all,  in  well-paid 
hands  in  India.  The  ‘‘sanitary  corporal”  referred  to 
above  is  often  a well-conducted  but  illiterate  and  ignorant 
old  soldier,  to  whom  a stripe  has  been  given  with  a special 
view  to  shelving  and  rewarding  him  with  the  sanitary 
charge  of  the  regimental  lines.  I caught  such  an  individual 
defaecating  in  an  open  conduit  near  the  regimental  dairy 
on  one  occasion  ! A genuine  interest  in  matters  sanitary 
on  the  part  of  officers,  the  appointment  of  specially-instructed 
and  paid  men  to  look  into  these  matters  of  water-supply  and 
sewage  disposal,  and  then  supervision,  supervision,  and  again 
supervision,  would  have  prevented  this  outbreak,  as  it  will 
prevent  others  in  the  future. 

‘ As  regards  means  of  spread,  it  is  obvious  that  in  this 
epidemic  the  Macnamara  filters  were  the  breeding-grounds 
of  the  microbe.  Filters  at  that  time,  more  than  ten  years 
ago,  had  not  fallen  under  the  well-merited  suspicion  they 
deserved ; in  fact,  they  were  the  sheet-anchors  of  regimental 
pseudo-sanitation.  How,  it  was  asked  with  some  asperity, 
can  the  men  get  bad  water  when  they  have  filters  actually  in 
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their  barrack-rooms  ? There  is  something  laughable  and 
pathetic  about  the  question.  But  the  answer  is  obvious. 
Water,  once  satisfactorily  dealt  with  and  purified,  only  needs 
a clean  and  sufficiently-protected  storage-tank. 

‘ As  regards  the  prevention  of  outbreaks  and  the  prevention  of 
spread  during  outbreaks,  the  following  considerations  present 
themselves : 

‘ I.  Sporadic  cases  cannot  be  prevented.  They  are  due, 
as  a rule,  to  individual  carelessness.  When  a thirsty  British 
Tommy  shall  have  been  educated  to  a sufficient  degree  of 
self-control  to  refuse  all  but  safe  water,  we  may  hope  to 
abolish  cholera  from  the  annual  returns,  but  not  till  then. 
But  the  incidence  of  great  epidemics  is,  as  I have  mentioned 
already,  due  in  most  cases  to  infected  water,  and  prevention 
is  a mere  matter  of  adequate  supervision.  The  thing  is  so 
simple  that  it  must  have  been  thought  of  before.  The  sur- 
prising thing  is  that,  at  any  rate  in  my  day  in  India,  practi- 
cally nothing  was  done.  Under  a fair  face  of  whitewash 
unnamed  horrors  existed  in  cookhouse  and  latrine  and 
washhouse.  It  was  no  man’s  interest  to  improve  matters, 
and  medical  officers,  however  energetic,  soon  desisted  from 
efforts  at  improvement  defeated  partly  by  climate,  partly  by 
good-humoured  but  immovable  regimental  inertia.  A sani- 
tary staff  in  every  large  cantonment,  with  special  pay  and 
special  powers,  trained  inspectors,  a proper  bacteriological 
armamentarium,  and  proper  encouragement  and  backing 
by  the  powgrs  that  be,  are  essential  to  proper  sanitation  in 
cantonments. 

‘ 2.  Does  going  into  camp  help  to  stop  an  epidemic  ? 
Personally,  I doubt  it.  Cholera  camp,  like  the  Saturday 
inspections,  is  a relic  of  days  long  past,  when  cholera  was 
thought  to  travel  with  the  wind,  and  was  invested  with  the 
most  capricious  qualities.  In  our  experience  the  cases  in- 
creased by  200  or  300  per  cent,  when  we  went  into  camp,  the 
reason  being,  of  course,  that  we  took  the  infected  filters  with 
us.  The  question  is  whether  a regiment  going  into  cholera 
camp  is  not  likely  always  to  carry  its  infection  with 
it.  Going  into  camp  checks  epidemics,  it  is  true,  but 
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epidemics  cease  spontaneously  in  the  ordinary  course  of 
things.’ 

It  is  in  the  study  of  such  experiences  as  those  recorded 
above  that  medical  officers  will  find  a sure  guide  to  the 
solution  of  problems  which  confront  them  in  the  discharge 
of  the  most  important  of  their  duties. 


CHAPTER  VIII 


MALTA  FEVER 

The  discovery  by  Bruce  of  \.h.e  Micrococcus  melitensis  in  1887 
and  the  subsequent  work  of  Plughes  placed,  for  the  first  time, 
since  the  publication  of  a paper  by  Marston  in  1861,  our 
fragmentary  and  unsystematized  knowledge  of  Malta  fever 
on  what  promised  to  become  a sound  basis  of  departure  in 
the  direction  of  etiology,  prevention,  and  treatment.  The 
work  of  the  Commission  appointed  by  the  Admiralty,  the 
War  Office,  and  the  Civil  Government  of  Malta  for  the 
investigation  of  Malta  fever  under  the  supervision  of  an 
advisory  committee  of  the  Royal  Society  justifies  a strong 
hope  that  our  knowledge  in  this  direction  will  be  of  as 
complete  a nature  as  that  which  we  possess  in  regard  to 
certain  well-known  specific  diseases. 

For  a very  definite  reason  the  term  ‘ Malta  fever  ’ is 
decidedly  objectionable.  It  is  certain  that  the  malady  is  by 
no  means  peculiar  to  Malta. 

‘ It  undoubtedly  occurs  in  many  other  places  besides  Malta 
and  the  Mediterranean  ports.  It  is  certainly  endemic 
in  Malta,  Gibraltar,  Crete,  and  Cyprus;  probably  also 
in  Italy  (southern  portion),  Greece,  Turkey,  and  Sicily. 
There  is  now  very  good  evidence  that  it  occurs  also  in 
India,  North  and  South  Africa,  Straits  Settlements,  and 
China.’* 

There  is  considerable  agreement  among  observers  in 
attributing  its  origin  to  defective  sanitation,  and  in  the 
case  of  the  Mediterranean  the  absence  of  tides  must  naturally 

* Dalton. 
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aggravate  conditions  of  this  nature,  by  imposing  a mechanical 
obstacle  to  free  drainage  from  the  land.  Although  many 
Mediterranean  harbours  are  little  better  than  reeking  cess- 
pools containing  every  form  of  foetid  abomination,  the  con- 
tinuance of  the  disease  does  not  appear  to  depend  on  the 
growth  of  the  germ  in  such  surroundings.  The  saprophytic 
organisms  present  appear  to  crowd  out  the  M.  melitensis ; 
Major  W.  H.  Horrocks,  R.A.M.C.,  after  carefully-conducted 
experiments,  failed  to  discover  the  form  in  question  in  the 
sea-water  of  the  Grand  Harbour  at  Malta. 

The  most  recent  authoritative  information  in  connection 
with  this  disease  is  to  be  found  in  the  published  parts — viz., 
I.  and  II. — of  the  Commission  above  referred  to. 

Dr.  Ralph  Johnstone,  Medical  Inspector  of  the  Local 
Government  Board,  a member  of  the  Commission,  who  has 
contributed  to  the  work  a ‘ Report  upon  the  General  Sanitary 
Circumstances  of  the  Maltese  Islands,  with  Special  Refer- 
ence to  the  Prevalence  of  Mediterranean  Fever  Therein,’ 
summarizes  his  conclusions  as  follows : 

‘ Hampered  by  a sense  of  the  inaccuracy  of  the  civil 
notification  returns,  I have  only  attempted  to  draw  the 
most  general  conclusions  from  them,  except  with  regard 
to  the  seasonal  incidence. 

‘ The  evidence  I have  been  able  to  collect  is  not  sufficient 
to  lead  to  any  final  conclusion.  . . . 

‘ The  distribution  of  Mediterranean  fever  amongst  the 
civil  population  goes  to  show  that,  outside  certain  paved 
and  drained  areas,  aggregation  of  persons  in  one  locality 
and  density  of  population  upon  area  in  a district  favour 
the  spread  of  the  disease.  The  distribution  amongst  the 
garrison  depends  mainly  on  the  age  of  the  men  and  their 
length  of  service  in  Malta,  new  arrivals  and  young  men 
being  more  frequently  attacked.  As  regards  the  navy,  I 
have  only  been  able  to  obtain  figures  for  three  years.  So 
far  as  they  go,  they  tend  to  show  that  when  a ship  is 
invaded  in  one  year,  it  is  also  invaded  in  each  successive 
year,  if  it  remain  on  the  station. 

‘ The  incubation  period  seems,  on  the  data  I have  been 
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able  to  collect,  to  be  about  fourteen  days,  but  further 
evidence  is  necessary  before  a definite  conclusion  can  be 
reached. 

' As  to  the  mode  of  entry  of  the  specific  infection  into  the 
human  body,  the  facts  do  not  permit  of  a definite  pronounce- 
ment. The  evidence,  so  far  as  it  goes,  seems  to  show  that 
food  and  drink  have  no  marked  connection  with  the  spread 
of  the  fever.  Newly-turned  earth  falls  into  a like  category. 

‘ As  a whole,  the  facts  do  not  indicate  that  dust  infection 
outside  dwellings,  or  direct  personal  infection  by  contact, 
breath,  or  saliva,  play  an  important  part  in  the  spread  of  the 
disease,  but  there  is  not  evidence  to  justify  the  exclusion  of 
any  of  these  factors. 

‘ I have  been  able  to  collect  little  evidence  either  for  or 
against  the  carriage  of  infection  by  biting  insects. 

‘ The  facts  with  regard  to  infection  by  means  of  excretal 
pollution  of  the  hands,  the  food,  or  the  dust  in  houses,  so  far 
as  I have  been  able  to  deal  with  them,  are  suspicious,  but 
they  are  not  sufficiently  strong  to  justify  any  conclusion. 

‘ Some  reform  of  the  notification  system  in  Malta  is  neces- 
sary before  epidemiological  investigation  can  be  expected  to 
produce  the  best  results.  In  addition,  facts  must  be  collected 
and  recorded  immediately  after  their  occurrence  by  com- 
petent observers.  Such  work  cannot  be  adequately  performed 
by  the  sanitary  inspectors  as  at  present  trained  in  Malta. 

‘ I have  endeavoured  to  provide  for  the  immediate  record 

of  a certain  number  of  facts  in  relation  to  cases  of  Mediter- 
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ranean  fever  during  the  year  ending  July  31,  1905,  amongst 
the  civil  population  and  in  the  services.  With  regard  to  the 
former,  I fear  that  laxity  of  notification  will  prove  a stumbling- 
block.  I regret  that  an  urgent  invitation  to  the  Maltese 
medical  men  to  forward  blood  samples  to  the  public  health 
laboratory  for  confirmation,  did  not  meet  with  the  response 
I expected. 

‘ I hope,  however,  that  the  facts  now  being  recorded  may 
prove  useful  in  the  consideration  of  some  points. 

‘ In  the  meantime,  I am  still  in  process  of  receiving 
information  from  Malta  which  I have  requested,  as  I found 
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it  necessary,  and  I should  prefer  to  await  its  arrival  and  the 
consideration  of  the  facts  for  the  year  ending  July  31,  1905, 
before  making  any  recommendations.’* 

Dr.  Johnstone’s  remarks  on  the  subject  of  the  disposal  of 
excreta  are  particularly  interesting  as  affording  a general 
indication  of  sanitation  among  the  Maltese. 

‘ Excrement  Disposal. — The  method  most  generally  em- 
ployed is  what  is  known  as  the  hand-flushed  water-closet. 
This  closet  is  usually  a long  hopper  basin  with  a siphon-trap 
below  in  connection  with  a cesspit  or  a sewer.  The  closet 
is,  as  a rule,  used  for  emptying  excrement  and  slops  into. 
It  is  seldom  used  in  any  other  way.  It  is  placed  in  the  most 
unexpected  positions,  sometimes  in  the  open  yard  in  a niche 
in  the  wall,  frequently  in  the  kitchen  a foot  or  two  from  the 
cooking  apparatus,  or  it  may  be  in  a small  cupboard  (i'  X 2 
usually)  in  the  external  wall  of  the  house,  or  in  the  steps 
leading  to  the  entrance-hall  from  the  front-door,  and  some- 
times even  in  the  open  street.  It  is  very  exceptionally  found 
in  a special  room,  or  in  a position  where  it  is  likely  to  be 
used  in  the  usual  manner.  In  those  poorer-class  houses 
which  have  got  a special  room  for  the  water-closet,  the  room 
serves  often  also  as  a larder  or  food-store.  The  hand-flushing 
of  these  closets  is  conspicuous  mainly  by  its  absence.  Water 
has  always  been  a precious  commodity  in  Malta,  and  is  used 
sparingly ; in  addition,  cesspits  are  emptied  at  the  owner’s 
expense  at  the  high  rate  of  is.  6d.  per  100  gallons.  The 
consequence  is  that  one  rarely  sees  a water-closet  basin  even 
moderately  clean.  They  are  usually  caked  with  filth,  and 
the  surroundings  fouled  with  faecal  matter.  Again,  when  a 
poor  proprietor  owns  a field  or  garden,  he  often  ceases  to 
make  use  of  the  closet  in  order  to  avoid  the  cost  of  emptying, 
or  because  he  values  the  excrement  as  manure.  As  a result, 
the  water  in  the  trap  evaporates,  and  cesspit  or  sewer  air 
gains  access  to  his  premises. 

* ‘ Report  upon  the  General  Sanitary  Circumstances  of  the  Maltese 
Islands,  with  Special  Reference  to  the  Prevalence  of  Mediterranean  Fever 
Therein,’  by  Dr.  Ralph  \V.  Johnstone,  Medical  Inspector  Local  Govern- 
ment Board  (pp.  60,  61). 
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‘ The  next  most  frequent  method  is  what  may  be  called 
the  misbla  system.  A misbla  is  a dung-heap,  and  it  may 
be  placed  in  the  garden  or  5^ard,  or  more  frequently  in  an  out- 
house adjoining  the  living-rooms,  or  in  an  ordinary  room  in 
the  house.  Here  all  the  excrement  of  the  family  is  carefully 
preserved  for  removal  to  the  fields.  The  abominable  stench 
that  may  be  caused  in  a dwelling  by  this  system  is  not  easily 
described.  Occasionally  a cellar  is  used  as  a misbla,  and 
privy-seats  are  placed  in  the  room  above.  The  vessels  which 
are  used  to  convey  excrement  from  the  bedrooms  to  its 
destination  are  often  left  in  the  house  unemptied  for  several 
days.  On  one  occasion,  on  asking  to  see  the  vessel  used  for 
conveying  excrement  to  the  garden,  I was  shown  the  bucket 
in  which  the  vegetables  for  the  family  dinner  were  being 
washed.’* 

Captain  J.  Crawford  Kennedy,  who  is  engaged  in  assisting 
the  Commission,  has  been  kind  enough  to  give  me  his 
own  views  concerning  the  general  causation  of  Malta 
fever.  From  his  prolonged  experience  of  the  disease. 
Captain  Kennedy’s  views  are  of  particular  value.  He 
states  that  ' it  is  prevalent  at  all  ages  ; infants,  children, 
young  adults,  and  old  men  are  all  apparently  equally 
liable.’ 

‘The  relationship  to  temperature  is  proportionate.’  This 
fact  is  indicated  by  a chart  in  Dr.  Johnstone’s  report. 
The  chart,  which  is  well  worth  careful  study,  shows  the 
relationship  ^ between  temperature,  rainfall,  and  number 
of  cases  amongst  the  civil  population  during  the  period 
1894-1903. 

‘ The  curve  representing  rainfall  is  in  general  the  inverse 
of  that  representing  temperature.  It  attains  its  minimum 
in  July,  but  it  is  almost  as  low  in  June  and  August.  The 
“ case  ” curve  commences  to  drop  at  the  same  time  that  the 
rainfall  curve  commences  to  rise,  allowing  no  interval  for  in- 
cubation and  notification,  so  that  the  connection  is  not  clear  ; 
nor  does  the  steep  rise  of  the  rainfall  curve  at  the  end  of 
September  produce  a correspondingly  steep  decline  in  the 
* Report  by  Dr.  Ralph  Johnstone,  above  referred  to  (p.  5). 
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case  curve,  as  might  have  been  expected  were  the  connection 
between  the  two  intimate.’* 

Captain  Kennedy  states  that  Malta  fever  has  apparently 
no  relationship  to  enteric  fever.  In  connection  with  house 
sanitation  he  makes  the  following  recommendations  : 

‘ See  that  the  ground  is  not  artificial  or  ‘‘  made  up.” 

‘ Make  sure  that  no  cesspit  is  near,  as  the  island  is 
riddled  with  them,  and  they  harbour  mosquitos. 

‘ W.C.’s  must  be  cut  off  from  the  rest  of  the  house,  and  no 
possibility  of  contaminated  air  coming  in. 

‘ Each  room  must  be  large  and  airy,  and  have  a through 
draught. 

‘ Let  the  house  to  your  enemy  for  the  first  year,  your 
friend  for  the  second  year,  and  you  may  occupy  it  yourself 
the  third. 

‘ Hughes  lays  particular  stress  on  ill-ventilated  houses  and 
leaking  drains,  and  in  the  majority  of  cases  one  can  find 
some  such  thing.  One  house  which  came  under  my  personal 
observation  was  particularly  notorious.  The  w.c.’s  were 
so  arranged  that  they  all  ventilated  into  the  house,  and 
the  smell  greeted  you  as  you  walked  in  by  the  front-door. 
Three  consecutive  families  went  down  with  fever  there.  Of 
course  one  must  take  into  consideration  the  fact  that  their 
vitality  had  been  so  lowered  by  the  sewer-gas  that  they 
were  rendered  more  susceptible  to  infection  from  other 
sources.’ 

In  a paper  in  the  R.A.M.C.  Journal  for  May,  1903,  Captain 
Kennedy  summarizes  certain  of  his  conclusions  regarding 
Malta  fever  as  follows  : 

‘ That  Malta  fever  is  not  an  infectious  disease  in  the  sense 
in  which  we  apply  the  term  to  small-pox,  scarlatina,  or 
measles. 

' That  Malta  fever  is  a disease  capable  of  being  trans- 
mitted from  person  to  person,  probably  by  contagion. 

‘ That  there  is  a strong  indication  of  place  infection. 

‘ That  Malta  fever  occurs  all  the  year  round,  but  shows  a 
decided  preference  for  a certain  season. 

* Johnstone. 
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‘ That  the  Malta  fever  “ season  ” begins  in  June,  rapidly 
increases  until  it  reaches  its  height  in  August,  and  gradually 
dies  down  in  September  and  October.’* 

Having  regard  to  the  above  statements,  comprising  as 
they  do  some  of  the  most  recent  investigations,  it  is  evident 
that  definite  pronouncements  in  this  connection  can  at 
present  only  be  made  at  considerable  risk.  I am,  of  course, 
well  aware  that  a series  of  more  or  less  fragmentary  extracts 
from  the  works  of  others  is  far  from  a satisfactory  account 
of  an  important  subject  ; existing  knowledge,  unfortunately, 
offers  no  satisfactory  alternative. 

The  completed  labours  of  the  Commission  may  be  con- 
fidently expected  to  remove  much  that  has  hitherto  remained 
in  doubt. 

The  bacteriology  of  the  disease  is  discussed  in  contribu- 
tions to  the  work  of  the  Commission  by  Major  W.  H. 
Horrocks,  R.A.M.C.,  Staff-Surgeon  R.  T.  Gilmour,  R.N., 
Dr.  T.  Zammit,  and  Staff-Surgeon  E.  A.  Shaw,  R.N.  These 
contributions  are  to  be  found  in  Part  I.  of  the  Report. 


REMARKS  ON  PRECEDING  CHAPTERS. 

Parasites  and  Saprophytes. 

If  statements,  in  regard  to  etiology,  made  in  preceding 
chapters  are/  accepted  as  even  approximately  true,  it  will 
appear  that  we  have  substantial  reasons  to  suspect  that  by 
far  the  greater  number  of  the  diseases  to  which  the  soldier 
is  particularly  liable  result  from  the  presence  of  organic 
refuse.  The  changes  to  which  microbial  forms  are  subject 
have  already  been  discussed  in  some  detail,  but  it  may 
not  be  amiss  in  this  connection  to  here  briefly  draw 
attention  to  previously  noted  facts  as  affecting  questions 
of  sanitation.  To  isolate  any  given  bacillus,  to  study  its 

‘ Malta  Fever  in  the  Military  Hospital,  Valetta,  Malta,  during  the 
Years  1897  to  1904,’ by  Captain  J.  Crawford  Kennedy,  R.A.M.C.  Joimial, 
May,  1905. 
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life-history,  and  to  elucidate  its  effects  on  the  human  race,  is 
doubtless  an  achievement  calling  for  abilities  the  possession 
of  which  falls  to  the  lot  of  few.  To  deny  the  value  of  such 
work  would  be  an  act  of  unwarrantable  impertinence  and 
presumption.  It  is  nevertheless  a mistake  to  overlook  the 
fact,  as  is  sometimes  done,  that  the  bacterial  world,  being 
part  of  organic  nature,  is  subjected  to  exactly  the  same  laws 
of  change  as  those  which  affect  all  manifestations  of  life. 
Man  carries  with  him,  as  is  well  known,  relics  of  the  lower 
forms  in  which  he  is  believed  to  have  taken  origin,  and  the 
changes  which  affect  him  differ  only  in  degree  from  those 
which  occur  in  the  lowliest  order  of  beings,  although  in  the 
latter  case  a few  minutes  only  may  be  required  to  bring 
about  easily  ascertainable  results,  and  in  the  former  a period 
of  countless  years.  To  effectively  study  any  given  branch 
of  natural  science  demands  an  appreciation  of  the  laws  of 
Nature  in  general,  and  a liberal  acceptation  of  resulting 
possibilities.  To  grasp,  in  fact,  the  direct  and  practical 
aspect  of  the  doctrine  of  evolution,  as  applied  to  bacteria,  is 
a sound  guide  to  certain  of  the  most  important  principles  of* 
preventive  medicine. 

As  bearing  on  the  welfare  of  human  beings,  it  is  surely  of 
less  practical  benefit  to  capture  the  fully-developed  living 
causes  of  disease  than  to  check  the  evolution  of  such  causes 
by  a recognition  of  the  potentialities  which  are  found  in  our 
persons  and  in  our  daily  surroundings.  It  is,  in  short,  better 
to  prevent  the  development  of  dangerous  germs  than  to 
recognise  their  existence  after  they  come  into  being.  A 
common-sense  scheme  of  conservancy,  and  the  systematic 
purification  of  water,  are  far  more  likely  to  diminish  the  sick- 
ness of  a fighting  force  than  the  staff  of  bacteriologists  and 
chemists  which,  according  to  the  suggestions  of  a certain 
eminent  professor,  should  in  future  accompany  the  British 
Army  into  the  field,  in  imitation  of  a system  which  was 
stated  to  obtain  in  the  Russian  service.  The  suggestion 
reveals  ignorance  of  a fact  which  few  would  deny — viz.,  that 
chemical  and  bacteriological  work  carried  out  in  the  presence 
of  active  hostilities  can  only  afford  negative  evidence  of 
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the  shakiest  character  in  connection  with  the  presence  of 
danger.* 

If  the  above-mentioned  corps  of  scientists  ever  existed 
elsewhere  than  in  the  heated  imagination  of  the  would-be 
reformer,  their  efforts,  judged  in  the  light  of  recent  reports 
from  the  East,  certainly  do  not  appear  to  have  been  attended 
with  any  exceptional  benefits  to  the  army  of  the  Czar. 

question  the  importance  of  which  will  doubtless  in- 
crease with  the  general  advance  of  knowledge  is  that  which 
relates  to  the  broad  division  of  micro-organisms  into  two 
classes — viz.,  saprophytes  and  parasites.  Without  going 
into  minutiae,  which  would  lead  too  far  from  present  pur- 
poses, the  former  may  be  defined  as  existing  onl}^  in  living 
plants  and  animals,  and  the  latter  in  non-living  material, 
such  as  ‘water,  soil,  decaying  matter,’  etc.f  Many  forms 
can  exist  as  either  parasites  or  saprophytes.  The  practical 
aspect  of  this  classification  may  be  made  clear  by  the  help 
of  an  illustration.  If,  according  to  a certain  school,  the 
. germ  of  enteric  fever  finds  its  most  suitable  habitat  inside 
the  human  body,  and  is  incapable  of  a prolonged  saprophytic 
existence  in  the  outer  world,  our  efforts  at  prevention  of 
spread  should  clearly  be  devoted  to  attacking  the  disease  as 
it  exists  in  the  patient  and  his  immediate  surroundings.  In 
short,  we  should  endeavour  to  destroy  the  bacillus  before  it 
has  a chance  to  effect  an  entrance  into  other  hosts.  ‘ It  is 
the  human  body,  in  Koch’s  opinion,  either  suffering  from 
typhoid  fever  or  convalescent  after  it,  or  that  has  been  in 
contact  with  a typhoid  patient,  that  is  the  starting-point  of 
all  typhoid  infection.’  t 

* It  is  scarcely  necessary  to  observe  that  there  is  not  the  slightest 
intention  to  underrate,  by  these  remarks,  the  value  of  laboratory  investiga- 
tions when  carried  out  under  suitable  conditions  at  base,  or  on  the  lines 
of  communication. 

f Hewlett. 

;|;  ‘The  Direct  Transmission  of  Enteric  Fever,’  by  Lieutenant-Colonel 
A.  M.  Davies,  R.A.M.C.  Joiir7ial^  May,  1905.  How  rapidly  must  the 
disease  spread  by  contact  in  a bell-tent  containing  fifteen  men  in  a space 
of  672  cubic  feet  ! 
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It  now  seems  an  extraordinary  circumstance  that  persons 
of  intelligence  can  ever  have  fixed  almost  exclusive  attention 
on  the  spread  of  enteric  by  water  or  milk,  and  remained 
comparatively  oblivious  to  the  fact  that  the  essential  cause  of 
a human  malady  was  just  as  likely  to  be  capable  of  spreading 
directly  from  man  to  man  as  of  disseminating  itself  by  such 
extraneous  means  as  those  which  have  been  named  above. 

The  great  object  to  keep  in  mind  is  the  discovery  of  the 
form — whether  saprophytic  or  parasitic — under  which  any 
micro-organism  can  most  easily  exist.  An  example  of 
the  former  is  to  be  found  in  the  case  of  epidemic  dysentery. 
Personally,  I hold  the  view  that  the  vital  cause  of  this 
disease  is,  under  certain  conditions  common  on  service — 
viz.,  when  the  soil  of  camps  becomes  soaked  with  filth — 
capable  of  a comparatively  prolonged  saprophytic  life. 
It  must  be  admitted  that  my  opinion  is  based  only  on  per- 
sonal observation  and  not  on  laboratory  experiment,  or  on 
what  is  probably  far  more  important,  the  military  experience 
of  others.  Assuming,  however,  for  the  sake  of  illustration, 
that  my  present  belief  is  well  founded,  we  perceive  at  once 
an  excellent  reason  for  rigorous  measures  of  sanitation  up  to 
the  very  hour  that  any  given  camp  is  abandoned,  even  if 
there  is  no  prospect  whatever  of  its  early  reoccupation. 

I know  that  this  opinion  of  the  bacillus  of  epidemic 
dysentery  is  entirely  contrary  to  what  has  been  stated  by 
others  as  to  its  powers  of  resistance.  Dr.  Manuel  M.  Salazar, 
of  the  Spanish  Army,  states  as  follows  : 

' One  of  the  things  which  have  surprised  me  most  in 
working  with  this  bacterium  is  the  ease  with  which  it  de- 
generates and  dies,  especially  in  liquid  media,  and  the 
slightness  of  its  resistance  to  disinfection.  In  pure  cultures 
it  scarcely  lasts  a month.  In  the  stools  it  dies  in  forty- 
eight  hours.  In  drinking-water  and  milk  it  does  not  last 
longer  than  eight  days ; in  sand  or  dry  earth  twelve  days. 
In  clothing  impregnated  with  pure  cultures  it  lives  about 
seventeen  days.  Direct  sunlight  kills  it  in  half  an  hour.’* 

* ‘ Military  Hygiene  of  Dysentery,’  by  M.  M.  Salazar,  Journal  of  the 
Association  of  Military  Surgeo7is  of  the  U.S.  Arniy^  March,  1905. 
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It  is,  of  course,  not  meant  that  the  presence  of  one  class 
of  organism  excludes  the  measures  necessary  for  the  de- 
struction of  the  other.  In  the  case  of  enteric,  scrupulous 
measures  of  disinfection  applied  to  the  patient  need  not  be 
practised  to  the  prejudice  of  sanitation  in  general.  On  the 
other  hand,  in  dealing  with  dysentery,  no  sane  person  would 
devote  his  entire  energies  to  the  maintenance  of  camp 
conservancy,  and  forget  to  carry  out  disinfection  of  the 
patient,  and,  within  reasonable  limits,  of  those  who  attend 
on  him. 

It  may  be  readily  objected  that  the  foregoing  statements 
are  hypothetical,  but  it  will  probably  be  admitted  that  an 
hypothesis  which  gives  a reasonable  ground  for  action  is,  in 
the  absence  of  accurate  knowledge,  well  worth  holding. 


CHAPTER  IX 

BARRACK-ROOM  SORE  THROAT 

I HAVE  ventured  to  apply  the  above  appellation  to  the  lesion 
which  is  the  subject  of  this  chapter,  not  because  I doubt  for 
one  moment  that  exactly  the  same  form  of  throat  mischief  is 
found  widely  spread  in  civil  communities,  but  because,  to 
the  best  of  my  remembrance,  I have  observed  it  only  in 
permanent  barracks.  There  is,  of  course,  no  mystery  sur- 
rounding the  pathological  tendencies  of  the  British  or  of  any 
other  soldier,  and  with  more  extended  powers  of  observation 
than  those  which  I have  enjoyed  up  to  the  present,  there  is, 
I should  imagine,  every  probability  that  I should  have  en- 
countered exactly  the  same  condition  in  schools,  workshops, 
factories,  or,  indeed,  amongst  any  aggregation  of  human 
beings  placed  under  surroundings  resembling  those  which 
tend  to  arise  in  military  life. 

On  three  separate  occasions  in  my  service  I have  seen 
outbreaks  of  the  kind  now  in  question.  The  first  was  in  the 
barracks  at  Warley,  Essex,  about  sixteen  years  ago ; the 
second  at  Maryhill  Barracks,  Glasgow,  in  the  early  spring  of 
igoi ; the  last  in  the  South  Camp  at  Aldershot  in  the  winter 
of  1902-1903.  The  three  outbreaks  had  certain  definite  points 
in  common,  but  that  at  Aldershot  differed  somewhat  from  the 
other  two  in  the  appearances  which  the  throats  presented. 

The  points  of  resemblance  were  as  follows  : 

I.  That  on  each  occasion  the  disease  made  its  appearance 
in  the  cold  months  of  the  year,  when  many  of  the  men  sedu- 
lously guard  themselves  against  certain  hygienic  measures, 
notably  that  of  ventilation. 
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2.  That  the  cases  occurred  in  scattered  groups  in  different 
barrack-rooms,  and  that  the  men  attacked  had  not  as  a rule 
occupied  contiguous  cots. 

3.  That  there  was  no  epidemic  sore  throat  amongst  the 
civil  population  or  amongst  the  married  families  in  quarters. 

4.  That  influenza,  as  far  as  could  be  ascertained,  was  not 
in  existence  anywhere  in  the  neighbourhood. 

Being  in  charge  of  the  Isolation  Hospital  and  District 
Laboratory  in  Aldershot,  several  suspicious  cases  were  under 
my  care,  and  swabs  were  constantly  submitted  to  me  for 
examination  and  report ; but  at  the  same  time  I should  make 
it  clear  that  my  opportunities  for  verifying  the  points  of  origin 
of  the  mischief  were  not  so  satisfactory  as  in  the  case  of 
Warley  or  that  of  Maryhill,  and  that  information  concerning 
the  proximity  to  each  other,  in  barrack-rooms,  of  men  simi- 
larly affected,  could  only  be  determined  by  questioning  the 
patients  under  my  own  treatment.  As  far  as  I could  ascer- 
tain, by  this  means,  immediate  contiguity  did  not  appear  to 
act  as  a factor  in  the  spread  of  infection.  Clinically,  there 
was  a strong  resemblance  amongst  the  cases.  A tough, 
yellowish  membrane  was  frequently  present,  particularly 
amongst  the  cases  that  appeared  at  Warley  and  Maryhill. 
At  Aldershot  it  was  less  common.  A large  number  of  throat 
cases  in  the  last-named  station  showed  the  ordinary  appear- 
ances of  follicular  tonsillitis,  but  membrane  was  at  times 
present.  In  all  three  outbreaks  the  glands  at  the  angle  of 
the  jaw  remained  apparently  normal  in  size,  or,  at  any  rate, 
not  enlarged  to  any  marked  extent.  There  was  great  pain  in 
swallowing,  but  this,  as  a rule,  subsided  rapidly  under  treat- 
ment ; the  tongue  was  generally  covered  with  fur,  and  the 
breath  very  foetid  ; the  pulse  was  full  and  frequent,  and  the 
temperature  much  higher  than  that  usually  observed  in 
diphtheria.  Temperatures  of  104°  F.  and  higher  were  com- 
monly recorded. 

In  the  Warley  outbreak,  clinical  signs  only  were  relied  on 
for  a diagnosis.  At  Maryhill,  films  were  examined  micro- 
scopically, but  in  view  of  the  crudity  of  such  means  as  were 
at  my  disposal,  the  results  of  the  observations  were  scarcel}' 
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worth  recording  ; but  swabs  submitted  elsewhere  for  bacterio- 
logical examination  invariably  gave  negative  results.  At 
Aldershot,  although  the  opportunities,  as  already  explained, 
for  ascertaining  the  local  distribution  of  the  mischief  were 
not  so  favourable  as  at  Warley  or  Maryhill,  I had,  neverthe- 
less, all  necessary  material  for  carrying  out  the  systematic 
bacteriological  examination  of  the  throats.  Unfortunately 
I have,  at  present,  no  record  of  the  number  of  swabs 
submitted  for  examination ; although  the  total  must  have 
been  considerable,  as  doubtful  cases  were  constantly  in 
the  Observation  Ward  of  the  Isolation  Hospital.  On  one 
occasion  only,  was  the  bacillus  of  diphtheria  undoubtedly 
present,  and  this,  strange  to  say,  was  in  the  case  of  a man 
whose  clinical  condition  had  not  been  such  as  to  excite 
suspicion. 

I remember,  on  the  other  hand,  a case  in  which,  although 
the  throat  symptoms  were  strongly  suggestive  of  diphtheria, 
no  confirmatory  evidence  was  obtained  from  microscopic 
examination.  There  were  certain  points  of  difference 
between  the  symptoms  noticed  and  those  which  diphtheria 
usually  presents  : the  membrane  was  yellowish  in  colour 
and  more  easily  separable  than  it  generally  is  in  genuine 
cases  of  the  above-named  disease ; the  temperature  also 
was  high,  being  over  104°  F. ; the  pulse  full  and  bounding. 
Looking  at  the  case  clinically,  I could  not  satisfy  myself  that 
it  was  one  of  diphtheria,  but,  to  be  on  the  safe  side,  I admin- 
istered antitoxin  at  once.  Within  twenty-four  hours  of  the 
administration  the  man  was  practically  convalescent,  a result 
which,  in  view  of  the  severity  of  the  symptoms,  could  not 
possibly  have  been  produced  by  any  of  the  usual  lines  of 
treatment.  Bacteriological  examination  failed  to  reveal  the 
presence  of  specific  forms  ; but  as  I felt  considerable  anxiety 
about  the  nature  of  the  case,  it  was  a source  of  satisfaction 
to  me  when  the  microscopic  verdict,  as  to  the  absence  of 
diphtheria  bacilli,  was  confirmed  by  the  report  on  a swab 
sent  to  a well  - known  London  institute  of  preventive 
medicine. 

The  beneficial  effects  of  the  above  line  of  treatment 
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suggested  the  question  to  my  mind  as  to  whether  morbid 
throat  conditions  arising  in  epidemic  form,  although  not 
containing  the  germ  generally  recognised  as  the  bacillus  of 
diphtheria,  might  not  be  caused  by  some  other  germ  so 
nearly  akin  to  the  first-named  as  to  yield  to  a specific  form 
of  treatment.  With  the  object  of  gaining  information,  I asked 
a medical  officer  who  had  had  a considerable  experience  of 
isolation  work  if  he  had  ever  had  occasion  to  form  any  views 
concerning  this  particular  point,  and  I was  interested  to 
learn  that  he  had  based  an  opinion  concerning  the  pathological 
relationship  of  undoubted  diphtheria  to  epidemic  sore  throat 
of  clinically  non-specific  nature,  on  the  results  of  antitoxin 
when  used  in  cases  of  the  last-named  condition.  So  strong 
was  he  in  this  opinion  that,  having  contracted  a severe  attack 
of  what  was  diagnosed  as  tonsillitis,  he  had  himself  treated 
with  diphtheria  antitoxin,  and  was  restored  to  complete  health 
in  a way  which  he  appeared  to  think  would  have  been 
impossible  under  the  ordinary  regime.  Certain  cases,  under 
observation,  in  which  no  bacilli  suggesting  diphtheria  could 
be  found,  were  treated  on  the  above  lines  with  the  best 
results.  I never  saw  a bad  symptom  ; the  rapidity,  on  the 
contrary,  with  which  the  throat  condition  cleared  up  was 
most  gratifying.  I am  well  aware  that  this  is  only  a very 
general  statement,  but,  unfortunately,  I cannot  make  one  of 
a more  precise  nature,  as  I have  no  present  access  to  the 
notes  which  were  taken  at  the  time,  and  what  has  gone 
before,  in  this  connection,  is  based  on  m^emory  only. 

The  improvement  under  antitoxin  is,  of  course,  only  inci- 
dental evidence  of  the  suggested  relationship  to  diphtheria ; 
this  line  of  treatment  is  known  to  cause  a profuse  excretion 
from  the  respiratory  tract,  nose,  and  fauces,  and  has  therefore 
been  followed  in  atrophic  rhinitis,  asthma,  etc.  For  informa- 
tion in  this  connection,  I am  indebted  to  the  kindness  of  Dr. 
J.  Odery  Symes,  Assistant  Physician  to  the  Bristol  General 
Hospital. 

I would  here  pause  for  a moment,  and  endeavour  to  make 
my  position  clear.  I am  not  in  the  least  advocating  the  in- 
discriminate administration  of  antitoxin  in  tonsillitis  and  the 
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like  ; but,  on  the  other  hand,  when  dealing  with  suspicious 
cases,  I hold  that  it  is  contrary  to  common-sense  to  wait  for 
a bacteriological  verdict  which,  even  in  the  best  hands,  is  not 
always  justified  by  results,  before  resorting  to  a procedure  to 
which  no  danger  attaches  and  the  value  of  which  is  fully 
admitted.  Having  made  this  digression,  I will  now  endeavour 
to  sum  up  the  facts  which  have  gone  before. 

1.  We  have  a number  of  clearly  localized  outbreaks 
occurring  under  circumstances  of  defective  ventilation,  and, 
in  the  Warley  case,  of  considerable  overcrowding. 

2.  Many  of  the  cases  presented  a distinct  clinical  resem- 
blance to  diphtheria,  notably  in  the  presence  of  membrane  ; 
but  none  of  the  cases  that  I saw  answered  fully  to  the 
general  descriptions  of  that  disease. 

3.  With  one  exception,  the  microscope  failed  to  establish 
an  affirmative  diagnosis. 

4.  That  the  cases  in  which  specific  treatment  with  anti- 
toxin was  employed  resulted  in  exceptionally  rapid  recovery, 
as  contrasted  with  others  treated  on  non-specific  lines. 

The  distribution  of  the  outbreak  in  various  rooms  points, 
in  the  first  place,  to  a diffused  origin  ; but  what  the  nature 
of  the  origin  was  can  only  be  a matter  of  surmise.  It  is 
possible  that  it  was  due  originally  to  a micro-organism  of 
some  kind  which  had  developed  virulent  properties  under 
the  influence  of  its  surroundings.  The  chinks  between  the 
boards  of  barrack-room  floors  tend  unavoidably  to  become 
filled  with  dirt  of  all  kinds,  and  would  therefore  form  an 
excellent  breeding-ground  for  an  enormous  variety  of  microbial 
forms  ; the  energies  of  the  latter  being  occasionally  stimulated 
by  the  periodical  scrubbing  of  the  rooms,  which  process  would 
supply  the  moisture  necessary  for  vigorous  growth.  It  is  not 
inconceivable  that  the  diphtheria  bacillus  being,  under  such 
circumstances  as  those  just  stated,  protected  from  air  and 
light,  might  have  a prolonged  and  quiescent  existence  until 
dislodged,  perhaps  in  a modified  form,  by  some  accidental 
cause,  possibly  the  afore-mentioned  scrubbing.  The  evi- 
dence on  the  whole  points  to  a specific  cause  of  a nature 
akin  to  that  of  diphtheria. 
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If  there  is  any  germ  of  truth  in  the  above  suggestion — a 
suggestion  which  I am  fully  aware  is  not  based  on  anything 
approaching  conclusive  evidence — it  points  to  the  practical 
lesson  of  early  segregation  of  all  cases  of  sore  throat  while 
the  condition  is  prevalent  amongst  the  men,  coupled  with 
the  thorough  disinfection  of  the  quarters.  The  possibility 
of  true  diphtheria  being  developed  from  what  is  commonly 
regarded  at  present  as  simple  sore  throat  should  be  always 
borne  in  mind.  The  theory  of  the  progressive  property  of 
infectiveness  is  well  known  and  widely  admitted.  This  theory 
is  borne  out,  if  not  conclusively,  at  least  to  a most  suggestive 
extent,  by  the  history  of  an  outbreak  of  diphtheria  on  board 
U.S.S.  Btiffaio.  At  the  time  the  outbreak  occurred  the 
Buffalo  num.bered  a total  ship’s  company  of  750,  of  whom 
450  were  lads  under  training  for  seamen.  The  ship  left  the 
Navy  Yard  at  Norfolk  on  December  4,  1902,  en  route  for  the 
West  Indies.  She  had  been  lying  at  the  Navy  Yard  for 
forty-four  days,  and  during  this  time  the  ventilation  and 
sanitary  condition  generally  were,  according  to  the  published 
report  of  the  medical  officer,  of  an  unsatisfactory  nature. 

^ The  latrine,  some  distance  away,  proved  to  be  deficient  in 
capacity  and  so  defective  that  a special  report  was  made  by 
the  surgeon  of  the  ship,  and  as  a temporary  relief  a trench 
was  dug  for  the  accommodation  of  the  larger  crew.  During 
the  stay  at  Norfolk  Navy  Yard  thirty-eight  cases  of  epidemic 
catarrh  were  treated.  Before  leaving  Norfolk  five  cases  of 
sore  throat  developed,  and  ten  more  before  December  12. 
On  December  22  two  cases  occurred,  concerning  the  nature 
of  which  there  was  no  doubt  whatever  ; in  fact,  they  were 
diphtheria  of  an  exceptionally  virulent  character.  The 
disease  spread  rapidly,  and  before  it  was  finally  mastered 
no  less  than  137  of  the  ship’s  company  had  been  attacked. 

‘ In  the  beginning  of  the  epidemic  the  disease  was  not 
positively  recognised,  the  patients  being  admitted  to  hospital 
with  tonsillitis.  The  type,  too,  appears  to  have  been  mild 
until  some  two  or  three  weeks  had  been  passed,  and  the 
ship  had  spent  some  time  at  sea  with  ports  closed  and 
ventilation  less  efficient.’ 
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The  writer  of  the  report  appears  to  think  that  the  disease 
was  originally  of  specific  origin,  as  he  says,  ‘ There  is  little 
doubt  that  the  disease  was  brought  on  board  the  Buffalo  at 
Norfolk,  as  it  has  been  on  board  the  Franklin  and  Richmond 
since,  and  is  now  prevailing  on  board  these  receiving-ships.’* 
Whether  the  disease  was  actually  imported  as  stated,  or 
whether  it  evolved  itself  on  board  the  Buffalo,  makes  no 
difference  to  the  fact  that  the  original  cases  were  clinically 
tonsillitis,  and  developed  virulent  properties  under  the  in- 
fluence of  defective  ventilation  and  sanitation  generally. 
The  occurrence  of  the  thirty-eight  cases  of  epidemic  catarrh 
at  the  Norfolk  Navy  Yard,  before  the  , ship  put  to  sea,  was 
most  suggestive. 

Incidentally,  the  report  bears  striking  testimony  to  the 
value  and  safety  of  antitoxin.  ‘ The  serum  has  been  used  in 
upwards  of  eighty  cases  since  the  Buffalo  arrived  at  Port 
Royal,  in  some  cases  repeatedly,  without  any  visible  ill 
effect  or  untoward  accident.’  There  were  'two  deaths 
out  of  137  cases,  and  not  a single  death  after  the  antitoxin 
treatment  had  begun.’  The  serum  was  also  used  as  a 
prophylactic,  apparently  with  satisfactory  results.  The 
whole  feport  is  well  worth  study  in  its  original  form.  It 
would  be  interesting  to  know  if  the  Hofmann  bacillus  was 
discovered  in  any  of  the  throats  ; but  to  prosecute  a search 
of  the  kind  at  sea  would  have  been  most  difficult,  if  not  im- 
possible. I never  succeeded  in  detecting  this  bacillus  with 
certainty  ; this  I feel  to  be  a matter  of  regret,  as  any  light 
whatever  thrown  upon  this  form  in  its  connection  with 
throat  affections,  diphtheritic  or  otherwise,  is  worth  re- 
cording. As  affecting  the  significance  of  the  last-named 
bacillus,  the  report  for  1903  of  Dr.  Davies,  Medical  Officer 
of  Health  for  Bristol,  will  repay  careful  perusal.  The 
following  extract  from  the  British  Medical  Journal  for 
September  10,  1904,  which  refers  both  to  Dr.  Davies’ 
able  report  and  also  to  the  work  of  Professor  Stanley 

* ‘ Report  of  an  Epidemic  of  Diphtheria  on  Board  U.S.S.  Buffalo^  by 
G.  E.  EL.  Harmon,  M.D.,  Medical  Inspector,  United  States  Navy 
Association  Military  Surgeons,  LIS. A.,  iqo4,  p.  94). 
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Kent,  contains,  in  this  connection,  much  suggestive 
material : 

‘ Dr.  Davies’  conclusions  as  to  the  part  played  by  the 
pseudo-diphtheria  bacillus  of  Hofmann  are  not  in  entire 
accord  with  the  recently  expressed  view  of  Dr.  Thomas  and 
others  as  a result  of  experience  in  the  Metropolis.  The 
Bristol  experience  points  to  the  view  that  the  presence  of 
the  Hofmann  bacillus  amongst  children  who  have  been  in 
direct  association  with  cases  of  clinical  diphtheria  is  a sign 
of  danger,  as  “ their  frequent  appearance  in  both  stages  of 
throat  diphtheria,  and  their  constant  occurrence  amongst 
contacts  with  clinical  diphtheria  (especially  in  schools),  leads 
us  to  attach  serious  importance  to  them  when  found  in 
intimate  association  with  an  outbreak  of  recognised  diph- 
theria, and  to  ascribe  to  them  in  such  association  the  role 
common  to  the  mildest  forms  of  scarlet  fever  or  of  small- 
pox— that  is,  of  keeping  alive  an  infection  which,  if  marked 
clinical  cases  alone  occurred,  might  readily  be  blotted 
out.” 

‘ This  is  a clearly-defined  position,  and,  on  the  whole,  we 
are  of  opinion  that  the  occurrence  of  the  Hofmann  bacillus 
must  for  the  present  be  viewed  with  suspicion. 

‘ Professor  Stanley  Kent,  who  had  undertaken  the  bacterio- 
logical examinations  at  Bristol  in  1903,  reports  that  of 
5,545  examinations  made  for  the  Klebs-Loffler  bacillus, 
768  cases  showed  the  specific  organism*  to  be  present  in 
free  growth,  465  in  scanty  growth  ; 1,404  revealed  the  pseudo 
forms,  including  Hofmann. 

‘ Professor  Kent  concludes  that  evidence  is  accumulating 
to  prove  “that  the  Hofmann  bacillus  may,  under  certain 
conditions,  produce  a disease  undistinguishable  from  ordinary 
diphtheria  produced  by  the  Klebs-Loffler  organism.” 

Although  microscopic  examination  of  swabs  threw  no 
definite  light  on  the  nature  of  the  cases,  under  my  care,  which 
have  been  discussed,  I nevertheless  observed  that  there  was 
a certain  ratio  between  the  number  of  streptococcal  forms  and 
the  severity  of  the  attack.  Whether  antistreptococcal  serum 
* British  Medical  Joiir7ial^  September  10,  1904,  pp.  625,  626. 
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would  be  useful  when  antitoxin  fails  is  a question  worth 
considering.  In  one  case  in  which  pysemic  symptoms  mani- 
fested themselves  I administered  antistreptococcal  serum 
with  very  satisfactory  results.  The  case,  which  was  one  of 
foetid  sore  throat  occurring  as  a sequela  of  scarlet  fever,  had 
resisted  all  other  modes  of  treatment,  and  was  in  imminent 
danger  of  dying  at  the  time  this  measure  was  adopted.  I 
much  regret  now  that  I did  not  begin  it  sooner,  as,  although 
the  patient  recovered  perfectly,  his  illness  might  have  been 
materially  curtailed. 

Sore  throat  is  rather  apt  to  find  itself  thrust  away  into  the 
unclassified  residuum,  but  it  nevertheless  offers  a wide  field 
of  practical  research  to  those  who  have  the  necessary  material 
at  hand.  I should  add  that  the  remarks  contained  in  this 
chapter,  taken  as  a whole,  are  only  intended  to  be  suggestive 
of  a branch  of  professional  work  which  promises  results  of 
equal  practical  value  and  scientific  interest. 


CHAPTER  X 


ANIMAL  PARASITES 

The  animal  parasites  which  affect  human  beings  can  be 
conveniently  divided,  with  the  object  of  practical  classifica- 
tion, into  internal  and  external.  The  presence  of  the  former 
in  drinking-water  is  a matter  of  common  knowledge,  and 
for  all  purposes  of  ordinary  utility  this  may  be  considered 
the  principal  means  by  which  their  entry  into  man  is  brought 
about.  It  would  be  an  act  of  uncalled-for  repetition  to  enter 
into  details  concerning  the  developmental  phases  of  these 
forms  of  life.  The  facts  in  question  are  doubtless  of  extreme 
interest  from  the  point  of  view  of  abstract  science,  but  know- 
ledge of  this  kind  is  of  no  particular  value  for  the  practical 
routine  of  everyday  life,  and  if  desired  can  be  found  in  its 
proper  place.  There  are,  however,  certain  facts  which, 
without  going  into  minute  details,  are  worthy  of  the  careful 
attention  of  medical  and  other  officers,  and  which  may 
possibly  be  overlooked  in  the  multiplicity  of  questions 
bearing  on  the  health  of  troops,  which  call  constantly  for 
consideration,  particularly  during  service  in  the  field. 

One  of  the  most  important  of  the  internal  parasites,  from 
a military  point  of  view,  is  the  Bilharzia  hcematohia.  The 
developmental  stages  consist  of  the  ova,  the  larvse,  and  the 
fully-formed  parasites.  The  larva  is  believed  to  become 
encysted  in  some  minute  fresh-water  host,  and  in  this  form, 
infection  commonly  occurs.  Drinking-water  furnishes  the 
usual  means  by  which  access  is  gained  to  the  body.  The 
practical  as  well  as  the  scientific  interest  of  this  fact  is 
evident.  Many  men  were  affected  in  South  Africa  during 
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the  recent  war.  It  has  often  been  stated  that  infection  may 
occur  through  the  anus  or  urethra,  during  bathing.  Personally, 
I doubt  if  bathing  is  dangerous,  unless  water  is  accidentally 
swallowed.  The  initial  symptoms  may  be  so  slight  as  to 
escape  detection  ; they  commonly  consist  in  the  presence  of 
a small  quantity  of  blood  in  the  urine.  The  quantity  may 
increase  later  on  to  a serious  extent.  The  absence  of  pain 
and  the  trifling  extent  of  the  hsematuria  often  cause  the 
disease  to  pass  unnoticed  in  its  earlier  stages.  In  my  own 
experience,  hsematuria  of  varying  severity  has  been  the  only 
manifest  symptom,  although  I must  admit  that  the  number 
of  cases  I have  seen  has  been  limited.  As  the  case  progresses 
vesical  irritability  is  stated  to  occur,  and  may  be  accompanied 
with  great  pain.  The  parasite  may  also  be  found  in  the 
lower  part  of  the  alimentary  canal,  and  its  presence  here 
is  likely  to  simulate  malignant  disease.  The  ova  are  passed 
in  the  excreta,  and  can  readily  be  detected  under  the  micro- 
scope. Their  appearance  is  now  a matter  of  common  know- 
ledge, and  the  methods  of  obtaining  them  for  microscopic 
examination  are  perfectly  simple.  A drop  of  urine  containing 
the  sediment  is  taken  up  with  a pipette  and  spread  in  a thin 
layer  on  a slide.  A J-inch  lens  should  be  used.  The  ova, 
when  in  the  field,  are  detected  without  the  least  difficulty. 

One  point  of  eminently  practical  importance  must  always 
be  kept  in  view  — namely,  that  unless  the  excreta  are 
sterilized  the  spread  of  the  disease  may  go  on  indefinitely. 
In  the  issue  for  March,  1904,  of  the  Journal  of  the  R.A.M .C ,, 
Captain  C.  R.  Lewis,  R.A.M. C.,  and  Captain  E.  P.  Sewell, 
R.A.M.C.,  each  report  the  occurrence  of  this  disease  in  India. 
In  the  case  reported  by  Captain  Sewell  the  man  had  only 
served  in  England  and  India,  and  it  does  not  seem  unlikely 
that  the  disease  was  contracted  in  India  from  a case  imported 
from  South  Africa.  Both  of  the  above-named  officers  call 
attention  to  the  possible  spread  of  this  disease  from  South 
Africa  as  a centre. 

The  foregoing  danger  does  not  appear  to  have  received  quite 
the  attention  which  its  importance  deserves,  and  Captains 
Lewis  and  Sewell  have  done  valuable  work  in  publishing 
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their  experience.  In  view  of  existing  knowledge  it  is  mani- 
fest that  men  suffering,  or  suspected  to  be  suffering,  from  this 
disability  should  be  subjected  to  the  same  precautions  which 
are  adopted  in  the  case  of  enteric  patients,  as  far  as  the 
sterilization  of  excreta  by  heat  is  concerned.  It  would  be 
a step  in  the  right  direction  if  non-commissioned  officers  and 
men  were  instructed  concerning  the  practical  aspects  of  the 
disease.  Its  importation  to  India  and  the  colonies  is  far 
from  a visionary  danger,  and  by  the  dissemination  of  the 
necessary  knowledge  it  may  be  possible  to  ward  off  the 
advent  of  a serious  disability  into  those  of  our  possessions 
in  which  this  parasite  has,  as  far  as  we  are  aware,  been,  up 
to  the  present,  unknown  ; there  is  good  evidence  that  it  is 
mainly  limited  to  South  Africa  and  Egypt,  and  the  preven- 
tion of  its  further  spread  may  well  invite  the  attention 
not  only  of  the  military,  but  also  of  civil  members  of  the 
profession,  and  notably,  amongst  the  latter,  of  medical  officers 
of  health.  It  is  true  that  the  geographical  distribution  and 
life-history  of  the  worm  have  not  been  full}^  worked  out,  but 
the  absence  of  knowledge,  in  this  direction,  need  be  no  barrier 
to  the  adoption  of  reasonable  methods  of  precaution.  It  is 
always  better  to  assume  the  existence,  rather  than  the  absence, 
of  a possible  danger.  I remember  that  the  first  case  I ever 
saw,  which  happened  to  be  at  a home  station,  was  the  cause 
of  considerable  speculation  as  to  the  nature  of  the  lesion,  but 
all  doubts  were  finally  set  at  rest  by  the  discovery  of  the  ova  in 
the  urine.  In  the  meantime  the  patient,  who  had  been  marked 
‘ up,’  and  who,  except  for  the  occasional  passage  of  blood, 
was  quite  in  a condition  to  give  full  play  to  his  physical 
gifts,  passed  water,  with  some  reservations,  exactly  where 
he  thought  fit — a freedom  of  choice  which  included  a field 
bordering  on  the  hospital,  where,  there  was  reason  to  believe, 
certain  patients  surreptitiously  betook  themselves  after  sun- 
down, for  purposes  unconnected  with  the  present  subject. 
This  field  being  in  the  immediate  neighbourhood  of  a stream, 
the  dissemination  of  the  ova  by  water  was  quite  within  the 
bounds  of  possibility. 

In  country  districts  dangers  of  this  kind  may  very  readily 
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arise,  a fact  which  has  been  pointed  out  by  Captain  Lewis  in 
the  report  mentioned,  and  the  above  case  has  been  introduced 
with  the  object  of  affording  a possible  illustration  of  the  force 
of  that  officer’s  warning.  Dr.  Alliott,  of  Sevenoaks,  has 
also  reported  cases  which  certainly  appear  to  have  originated 
in  South  Africa.  In  India,  where  the  tanks  swarm  with  all 
sorts  of  aquatic  forms  of  life,  the  disease  would  certainly  find 
every  facility  for  rapid  dissemination.  The  indications  for 
prevention  are  sufficiently  well  known,  and  have  been  indicated 
above.  The  present  is  without  doubt  the  time  to  put  them 
into  action. 

Ankylostoma  Duodenale. 

This  parasite  which  is  found,  as  its  name  implies,  in  the 
upper  part  of  the  intestinal  tract,  has  not,  on  the  whole, 
received  the  attention  which,  it  is  to  be  hoped,  will  now  be 
bestowed  on  the  Bilharzia  hcsmatohia ; but  the  possibility  of 
its  occurrence,  particularly  in  view  of  its  very  widely-spread 
distribution,  should  never  be  forgotten  on  service,  or  on  peace 
manoeuvres.  It  is  a fact  of  great  practical  consequence  that 
the  ova  and  not  the  developed  parasites  are  passed  by  the 
host.  The  larvse  are  hatched  only  after  the  ova  have  left 
the  body,  and  although  all  details  of  their  life-history  are  not 
yet  fully  known,  it  is  generally  believed  that  they  easily 
maintain  their  vitality  in  water,  damp  earth,  or  mud, 
particularly  if  freel}/  exposed  to  the  air.  Oxygen  appears  to 
be  essential  to  their  existence,  so  that  complete  immersion 
would  probably  destroy  them.  The  ova  can  also,  if  not  com- 
pletely immersed,  exist  in  water,  notably  in  muddy  water. 
It  is  during  the  larval  stage  that  infection  is  believed  to 
occur.  Attacks  are  common  among  persons  who  are  engaged 
in  digging  or  tunnelling  operations.  It  is  a matter  of  history 
that  the  operatives  engaged  in  boring  the  St.  Gothard 
Tunnel  were  most  seriously  affected  by  the  attacks  of  this 
parasite.  The  disease  has  recently  acquired  an  interest 
in  this  country,  owing  to  an  outbreak  in  Cornwall.^ 

* Report  to  Home  Secretary  on  an  outbreak  of  ankylostomiasis  in 
a Cornish  mine,  1903  (Haldane). 
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The  precautions  which  should  be  adopted  are  fairly  evident 
— viz.,  the  purification  of  drinking-water  and  the  avoidance 
of  eating  with  unclean  hands,  or  placing  food  on  the  ground. 
On  service,  ordinary  acts  of  cleanliness  are  constantly 
disregarded.  It  cannot  by  any  possibility  be  otherwise. 
Like  everything  else,  sanitary  measures  can  be  overdone,  but 
in  this  case  the  danger  is  sufficiently  great  to  place  certain 
precautions  outside  the  realm  of  absurdities.  It  should  be 
a standing  order  that  men  on  service  should  wash  their 
hands  before  eating,  whenever  it  is  possible  to  do  so.  The 
danger  of  conveying  food  to  the  mouth  with  soiled  hands  is 
by  no  means  limited  to  the  chance  of  attack  by  the  parasite 
at  present  in  question.  The  risk  is  of  a widely-spread 
character,  but  has  a special  application  in  connection  with 
field  service.  According  to  the  researches  of  Professor  Looss 
and  Dr.  Schaudinn,  the  parasite  may  effect  an  entrance  into 
the  body  through  the  unbroken  skin. 

‘ A few  years  ago,  a well-known  helminthologist.  Professor 
Looss,  gave  expression  to  the  opinion  that  ingestion  by  the 
mouth  was  not  the  only  way  in  which  the  larvae  of  A nkylostoma 
duodenale  might  gain  access  to  the  intestine,  the  alternative 
portal  of  entry  being  the  skin.  This  view  did  not  meet  with 
general  acceptance.  The  theory  of  Professor  Looss  has, 
however,  been  considered  of  sufficient  importance  to  call  for 
an  independent  investigation  which  has  been  undertaken  by 
Dr.  Fritz  Schaudinn,  of  the  German  Imperial  Board  of 
Health.  Dr.  Schaudinn  now  publishes  a preliminary  com- 
munication on  the  results  he  has  so  far  obtained.  His 
experiments  have  been  performed  on  young  monkeys,  proved, 
by  repeated  examinations  of  their  faeces,  to  be  free  from  the 
parasites.  Over  a small  patch  between  their  shoulder-blades 
the  hair  was  cut  close,  and  5 or  6 drops  of  a watery 
suspension  of  ankylostoma  larvae  were  spread  on  the  skin. 
During  this  procedure  the  monkey  was  held  in  position  by 
an  attendant,  and  was  not  released  until  all  the  fluid  had 
dried  and  the  bare  patch  of  skin  and  its  surroundings  had 
been  thoroughly  washed  with  absolute  alcohol.  The  first 
experiment  was  made  on  May  28.  The  animal  died  on 
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June  10,  and  in  the  upper  third  of  the  small  intestine 
thirty-six  living  ankylostomata  were  found.  The  stage  of 
development  in  all  was  from  the  tenth  to  twelfth  day.  A 
second  monkey  was  infected  in  the  same  way  on  three 
successive  occasions — namely,  nth,  29th,  and  30th  of  June, 
and  it  was  killed  and  examined  six  hours  after  the  last  infec- 
tion. Worms  were  found  in  the  intestine  and  numerous  larvae 
in  the  skin ; of  the  latter,  some  were  in  the  hair  follicles  and 
some  in  the  corium.  Dr.  Schaudinn  now  finds  himself  in 
a position  to  confirm  the  observations  previously  made  by 
Professor  Looss.’* 

This  source  of  danger  illustrates  one  of  the  possibilities  of 
indiscriminate  bathing,  although,  at  present,  it  would  be 
practically  impossible,  in  the  vast  majority  of  cases,  to  take 
any  really  preventive  steps  in  this  direction. 

It  is  believed  that  the  worms  can  live  for  some  years  in  the 
human  intestine,  and  it  is  therefore  exceedingly  difficult  to 
frame  adequate  precautions  against  such  an  obvious  danger. 
The  sterilization  of  the  stools  of  sufferers,  presents  itself  as 
a sound  measure,  as  far  as  it  is  applicable. 

The  presence  of  the  parasite  is  associated  with  a high 
degree  of  anaemia,  to  which  may  be  added  swelling  of  the 
feet,  pleural  and  peritoneal  effusions,  digestive  derangements, 
and,  occasionally,  fatty  degeneration  of  the  heart  and  fatal 
syncope. 

It  is  now  believed  that  the  symptoms  are  probably  due  to 
some  toxine  formed  by  the  parasite  and  absorbed  by  the  hosts. 
This  toxine  is  supposed  to  destroy  the  red  corpuscles  of  the 
blood.  If  this  belief  is  true  the  existence  of  anaemia  is  easily 
accounted  for. 

Rhabdonema  Intestinale. 

This  worm  is  commonly  associated  with  the  preceding, 
but  a practical  point  of  difference  between  the  two  is  found 
in  the  fact  that  in  the  latter  the  embryos  are  developed 
before  leaving  the  body.  They  are  stated  to  have  a short 
existence,  unless  they  reach  water.  They  are  believed  to 

* British  Medical  Journal^  October  i,  1904,  p.  852. 
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have  been  the  cause  of  a serious  form  of  diarrhoea  which 
occurred  amongst  the  French  troops  in  Cochin  China.  It 
is,  however,  doubtful  whether  this  organism  actually  possesses 
the  pathological  importance  which  was  at  one  time  assigned 
to  it. 

Dracunculus  Medinensis. 

The  larvae  of  the  parasite  exist  within  the  body  of  a small 
fresh-water  crustacean,  which  latter,  fortunately,  appears  to 
have  only  a limited  distribution  within  the  countries  in  which 
it  is  found. 

It  is  stated  to  be  unknown  in  Europe,  but  exists  in  parts 
of  Egypt  and  India,  the  West  Coast  of  Africa,  and  the  West 
Indies. 

Distomum  Ringerii. 

This,  like  the  foregoing,  is  aquatic  in  origin.  It  appears 
to  be  common  in  parts  of  Japan,  and  gives  rise  to  symptoms 
which  may  be  mistaken  for  those  of  pulmonary  consumption. 

Filaria  Sanguinis  Hominis. 

The  presence  of  this  parasite  is  one  of  the  dangers 
associated  with  impure  water.  The  water  is  believed  to 
become  infected  by  the  transference  to  it  of  larvae  from  the 
blood  of  man.  This  transference  is  held  to  be  carried  out  by 
mosquitos.  Chyluria  and  elephantiasis  are  each  attributed 
to  the  existence  of  the  parasite  in  the  body. 

Fragments  of  tapeworms  and  their  eggs  may  be  found  in 
water.  One  of  the  forms  by  which  man  is  likely  to  be 
attacked  is  the  Tcenia  echinococcus,  the  ova  of  which  are  well 
known  to  develop  into  the  hydatid  cysts  which  are  found  in 
the  liver  and  elsewhere.  Infection  may  occur  through  eating 
watercress  or  certain  other  raw  vegetables. 

In  meat  other  fairly  common  forms  may  be  present — 
namely,  the  T.  solium  and  the  T.  mcdiocancllata.  The 
former  attacks  pigs  and  gives  rise  to  measly  pork.  The  latter 
is  found  in  the  ox ; it  is  commonest  in  calves,  and  is  spoken 
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of  as  ‘ beef  measles.’  The  appearances  presented  are  described 
in  works  on  food  inspection,  but  no  written  account  can 
replace  knowledge  gained  by  the  actual  senses. 

The  Trichina  spiralis  is  a dangerous  parasite  which  is 
found  in  the  pig.  It  is  enclosed  in  an  ovoid  capsule,  and 
its  seat  is  in  the  muscles  of  the  animal.  The  oresence  of  the 

JL 

capsule  is  a fact  to  be  remembered,  as  it  protects  the  parasite 
during  the  process  of  cooking.  A temperature  of  150°  F.  is 
necessary  for  the  destruction  of  the  worm,  and  as  this 
degree  of  heat  cannot  be  assured  under  conditions  of  service, 
pork  should  not  be  issued  to  troops  in  the  field. 

The  above  by  no  means  exhausts  the  list  of  internal 
parasites,  but  it  comprises  those  by  which  the  soldier,  on 
service  or  at  home,  is  most  likely  to  be  attacked. 

What  the  respective  effects  of  the  chemical  procedures 
which  have  been  suggested  for  the  purpose  of  water  steriliza- 
tion would  be  on  any  or  either  of  the  above  forms  can  only 
be  a matter  of  speculation — a fact  that  in  itself  furnishes 
a sufficient  reason  for  pinning  faith  on  either  heat  or  hltra- 
tion,  as  the  former  destroys  and  the  latter  removes  practically 
all  forms  of  life  which  give  to  water  dangerous  potentialities. 
The  water  in  the  South  African  spruits  and  rivers  was  abso- 
lutely swarming  with  animalculse,  and  yet  it  is  proposed  to 
resort  to  measures,  in  the  direction  of  chemical  purification, 
which,  as  far  as  we  know  at  present,  would  leave  such  forms 
of  life  untouched,  but  would  act  as  problematical  safeguards 
against  problematical  dangers. 

To  assume  the  existence  of  the  B.  typhosus,  or  of  any 
of  the  germs  classed  under  the  general  heading  of  B.  coli,  in  a 
stream  flowing  through  an  uninhabited  region  is  to  assume 
what  is  improbable,  but  to  assume  the  possible  existence 
of  parasitic  forms  is  a very  different  matter,  and  it  is  therefore 
more  reasonable  to  take  steps  which  will  insure  safety  against 
both  sources  of  danger  rather  than  steps  which  only  insure 
against  that  which  is  the  least  likely  to  be  present. 

The  blood  parasites  connected  with  sleeping  sickness  have 
recently  attracted  widespread  attention.  For  knowledge 
gained  in  this  direction  the  profession  is  indebted  to  the 
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combined  researches  of  Colonel  D.  Bruce,  F.R.S.,  R.A.M.C., 
Captain  E.  D.  W.  Greig,  and  Dr.  Nabarro. 

Another  blood  parasite  which  is  now  being  investigated 
appears  to  be  associated  with  the  disease  known  in  Assam  as 
kala-azar.*  The  work  is  mainly  associated  with  the  names  of 
Major  (now  Lieutenant-Colonel)  Leishman,  R.A.M.C.,  and 
Captain  Donovan  and  Lieutenant  Christophers,  I.M.S.  This 
matter  is  referred  to  under  the  heading  of  ‘ Malaria.’  What 
result  these  researches,  and  those  connected  with  sleeping 
sickness,  will  have  on  the  subject  of  military  sanitation, 
is  at  present  uncertain,  but  the  promise  of  future  practical 
importance  calls  for  their  present  mention. 

External  Parasites. 

External  parasites,  notably  those  connected  with  itch,  are 
common  enough  in  peace-time,  and  during  war  their  presence 
may  become  a most  serious  factor  in  the  production  of  sick- 
ness amongst  the  men.  A letter,  in  this  connection,  of  the 
late  Sir  Thomas  Longmore  is  well  worth  quoting  in  extenso. 

Camp  above  Sebastopol, 
March  29,  1855. 

‘ My  dear  Birkett, 

‘ I received  your  letter  of  the  gth  inst.  to-day.  I write 
a hasty  line  to  let  you  know  that  I have  sent  you  two 
packages  of  the  veritable  Crimean  pediculi.  I don’t  know 
whether  they  will  survive  the  voyage,  but  perhaps  they  may, 
and  they  may  then  be  of  some  interest,  perhaps,  as  evidence 
before  Mr.  Roebuck’s  committee.  They  are  not  likely  to 
multiply  and  spread  among  you  clean  people  in  London, 
as  they  seem  especially  engendered  by  dirt  and  neglect. 
They  infest  the  woollen  clothes  first,  afterwards  the  person, 
and  have  no  particular  fondness  for  those  parts  of  the  body 
covered  with  hair.  (When  a man  has  had  the  head,  etc., 
infested  with  vermin,  as  well  as  the  clothes,  the  lice  have 
been  distinct  in  species.) 

* See  Report  for  1902  of  Sanitary  Commissioner  with  the  Government 
of  India. 
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‘ The  lice  so  much  talked  about  in  the  Crimea  are  of  the 
same  family,  I believe,  as  those  which  infested  our  troops  in 
the  Peninsular — at  least,  an  old  Peninsular  officer  told  me  so. 
The  pediculi  I send  you  were  as  common,  and  seemed  to 
thrive  nearly  as  well  on  the  ground  for  some  time  as  on  the 
clothes,  and  the  officers,  who  had  to  lie  down  in  the  trenches 
where  also  the  men  were  in  the  habit  of  lying,  got  them 
in  this  way  in  considerable  numbers  every  time  they  went 
on  duty  in  the  trenches.  They  multiplied  with  marvellous 
rapidity  in  the  clothes  and  persons  of  men  who  became 
anaemiated  and  much  debilitated,  and  the  increase  of  vermin 
and  increase  of  debility,  by  mutual  co-action,  went  on  at  last 
at  geometrical  ratio  until  death  carried  off  the  man.  Putting 
out  flannels  for  a couple  of  days  in  snow  destroyed  the  lice, 
but  not  the  ova,  and  it  was  very  difficult  to  get  rid  of  them, 
as  we  had  no  means  of  boiling  or  baking  the  clothes.  The 
larger  lice  burst  from  the  effect  of  the  cold  when  placed 
in  snow  ; others  became  shrivelled  up. 

‘ Here  is  an  epistle  on  rather  a curious  subject,  and  you 
should  have  witnessed  the  surprise  of  a military  friend  of 
mine  who  took  up  one  of  the  small  parcels  directed  to  you 
when  I announced  to  him  the  contents. 

‘ The  pediculi  when  packed  up  were  alive  and  seemingly 
thriving,  they  are  still  tenants  of  their  native  flannel,  and  are 
stowed  away,  not  so  tightly  as  to  interfere  with  their  comfort, 
in  two  empty  match-boxes.  To  obviate  any  chance  of  escape, 
I have  carefully  pasted  them  up  with  a covering  of  white 
paper,  more  particularly  out  of  consideration  to  Watt,  who 
is  the  bearer  of  them  to  you. 

‘ Believe  me, 

‘ Very  truly  yours, 

‘(Signed)  Thomas  Longmore.’* 

The  extent  to  which  disease  may  spread  by  vermin  is 
unknown,  but  when  it  is  remembered  that  these  parasites 
comprise  forms  which  gorge  themselves  with  blood  and  with 
certain  of  the  exudations  which  the  absence  of  cleanliness 
* Journal  R.A.M.C.,  March,  1904,  p.  363. 
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leaves  upon  the  most  unsavoury  portions  of  the  human  frame, 
and  when  it  is  further  remembered  that  within  the  crowded 
and  foetid  precincts  of  a tent  the  transference  of  the  parasites 
from  man  to  man  can  scarcely  fail  to  take  place  as  a constant 
occurrence,  we  can  readily  accept  the  probability  of  the 
conveyance  of  a variety  of  morbid  conditions  by  these  ex- 
ceptionally disgusting  means. 

On  service  a constant  watch  should  be  kept  for  the  advent 
of  this  source  of  trouble,  and  non-commissioned  officers  and 
men  should  be  instructed  as  to  the  danger  of  not  immediately 
reporting  sick  when  infected.  The  quickest  way  to  get  rid 
of  these  pests  is  to  strip  the  affected  person  or  persons  abso- 
lutely naked ; hair  should  be  shaved  off  with  a razor,  and 
paraffin  liberally  applied,  followed  by  the  vigorous  use  of  soap 
and  water.  The  clothing  should  be  steeped  in  boiling  water. 
Other  methods  are  uncertain,  as  the  ova  are  likely  to  escape. 
In  certain  cases  these  measures  may  naturally  be  modified, 
but  as  a general  rule  they  should  be  applied  in  their  entirety. 
Tents  in  which  cases  have  occurred  must  be  removed,  and 
boiling  water  poured  over  their  former  positions ; the  canvas 
should  be  well  scrubbed  with  hot  water  and  soap.  The 
application  of  some  antiseptic  is  an  extra  precaution. 

Fleas  are  often  found  in  the  joints  of  iron  bed-cots.  The 
frames  should  be  unjointed,  and  the  various  parts  heated  for 
a few  seconds  in  a fire,  or  plunged  into  boiling  water. 

At  St.  Helena  the  fleas  in  the  bed-cots  were  a most  serious 
annoyance.  Paraffin  was  recommended  as  an  insecticide  ; 
but  its  use  was  not  followed  by  any  exceptional  results, 
probably  because  it  was  not  brought  into  sufficiently  intimate 
contact  with  the  forms  it  was  meant  to  destroy.  Vermin  are 
occasionally  to  be  found  in  the  crevices  of  the  plank  beds  in 
guard-rooms  and  prisoners’  rooms,  and  also  in  the  iron 
framework  which  supports  these  beds.  The  boards  should  be 
constantly  removed  and  boiling  water  applied,  and  they 
should  be  then  scrubbed  in  the  ordinary  way.  Any  ova  or 
vermin  present  in  the  iron  framework  may  be  destroyed 
by  the  rapid  application  of  a flame.  Fleas  and  other 
vermin  interfere  with  natural  repose,  and  are  thus  likely 
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to  be  a source  of  ill  health ; in  the  words  of  a late  dis- 
tinguished general  officer,  ‘ fleas  allow  no  rest,  and  should 
be  allowed  none.’ 

It  is  commonly  believed  that  plague  may  spread  through 
the  medium  of  fleas,  and  also  of  bugs.  Although  the  justifi- 
cation for  this  belief  has  often  been  questioned,  it  is  wise, 
in  the  absence  of  clear  evidence  to  the  contrary,  to  consider 
an  affirmative  in  this  case  as  absolutely  proved.  ‘ Investiga- 
tions made  in  the  laboratory  ’ of  Mr.  Haffkine  ‘ into  the 
transmissibility  of  plague  by  means  of  rat  fleas  have  given, 
so  far,  negative  results,  though  the  hypothesis  itself  appears 
extremely  plausible.’^ 

Although  the  subject  of  vermin  is  in  itself  singularly 
unattractive,  its  possibilities,  and  therefore  its  importance, 
should  relieve  it  of  some  part  of  its  natural  repulsiveness. t 

* British  Medical  Journal^  September  24,  1904. 

t For  an  admirable  account  of  certain  parasites  as  affecting  military 
efficiency,  see  papers  by  Major  F.  Smith,  D.S.O.,  R.A.M.C.,  which 
appeared  in  the  issues  of  the  R.A.M.C.  Journal  for  February  and 
March  1905. 


CHAPTER  XI 


WATER 

The  water  that  supplies  our  daily  needs  has  its  origin  in  the 
rain  that  falls  on  the  surface  of  the  earth.  On  reaching 
the  ground,  part  of  the  rainfall  evaporates,  part  of  it  sinks  into 
the  soil,  and  a third  part  runs  off  to  swell  the  volume  of  water 
contained  in  brooks,  rivers,  lakes,  or  the  sea.  From  these 
and  all  other  collections  of  water,  vapour  is  drawn  into  the 
atmosphere  by  the  heat  of  the  sun,  and  when  from  any 
cause  the  temperature  falls  to  the  necessary  degree  the 
vapour  is  condensed  into  rain,  and  so  returns  again  to  the 
earth.  A constant  circulation  of  water  thus  takes  place,  and 
if  this  circulation  were  to  cease,  life,  as  we  know  it,  would 
rapidly  come  to  an  end. 

The  main  sources  of  water-supply  for  communities  are 
springs,  wells,  rivers  and  other  watercourses,  lakes,  and 
surface  collections. 

Springs. 

It  has  just  been  stated  that  part  of  the  rainfall  soaks 
into  the  ground.  The  depth  to  which  it  penetrates  is 
largely  determined  by  the  nature  of  the  soil  and  the 
nearness  and  permeability  of  adjacent  strata.  In  general 
terms  water  descends  until  it  reaches  a layer  of  stiff  clay 
or  other  stratum  through  which  it  is  unable  to  pass,  and 
its  further  course  is  then  determined  by  the  contour  of 
the  land  and  the  geological  nature  of  the  surroundings. 
It  is  this  body  of  water  which  has  sunk  from  the  surface 

that  is  spoken  of  as  ground  water.  It  is  plain  that  with  a 
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loose  soil  such  as  sand  or  gravel,  and  an  impermeable  stratum 
near  the  surface,  the  ground  water  must  necessarily  stand 
high ; it  is  equally  evident  that  with  the  same  soil,  but  with 
the  impermeable  stratum  at  a greater  depth,  the  ground 
water  will  recede  to  a corresponding  extent. 

The  ground  water  is  subject  to  exactly  the  same  forces  as 
water  anywhere  else,  and  its  general  course,  therefore,  is 
guided  by  the  stratum  on  which  it  lies.  Suppose,  for 
instance,  rain  water,  having  sunk  through  a loose  sandy  soil 
on  a hillside,  meets  a stratum  of  clay  a few  feet  from  the 
surface,  clay  being  impermeable  to  water,  the  directly  down- 
wards course  of  the  latter  is  now  barred,  and  a direction  has 
to  be  assumed  according  to  the  slope  of  the  underlying 


FIG.  3.— DIAGRAM  SHOWING  FORMATION  OF  LAND  SPRING. 

A,  Superficial  soil  containing  ground  water  ; B,  impermeable  stratum  ; C,  spring. 

obstacle.  If,  for  example,  the  clay  crops  out  on  the  side  of 
a hill,  either  at  a dead  level  or  at  a slope  having  the  same 
general  direction  as  the  surface,  then  at  that  particular  point 
the  water,  having  no  other  direction  in  which  it  can  possibly 
move,  must  necessarily  issue  from  the  earth  in  the  form  of  a 
spring  (Fig.  3). 

Springs  formed  in  this  way  are  known  as  land  springs, 
and  a knowledge  of  their  mode  of  origin  is  important  from 
the  fact  that  they  have  an  altogether  undeserved  reputation 
for  excessive  purity.  As  the  rain  water  sinks  into  the  land 
it  becomes  highly  charged  with  carbonic  acid.  This  acid 
is  derived  from  the  decomposing  remains  of  plants  and 
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animals  which  are  found  in  the  superficial  layers  of  the 
soil ; it  exercises  a solvent  effect  on  certain  minerals,  and 
is  the  cause  of  the  sparkling  appearance  and  pleasant  taste 
which  are  common  characteristics  of  spring  water. 

It  can  now  easily  be  understood  that  the  desirability,  or 
otherwise,  of  a spring  for  drinking  purposes,  must  partly 
depend  on  the  mineral  substances  which  are  held  in  solution, 
and  partly  on  the  presence  of  organic  impurities  in  the  soil 
through  which  the  water  has  passed. 

It  is  a most  interesting  and  important  fact  that  grossly 
polluted  water  may  present  the  most  attractive  features  in 
the  direction  of  appearance,  taste,  and  absence  of  odour, 
while  possessing,  to  the  full,  disease-producing  powers  of  a 
sufficiently  deadly  nature.  This  fact  is  now  well  known  by 
sanitarians,  and  statistics  go  far  to  prove  the  spread  of 
enteric  by  water  from  sources  now  in  question  (Gartner). 

In  the  absence  of  habitations  it  is  unlikely  that  spring 
water  would  be  otherwise  than  safe,  but  it  is  a useful  fact  to 
remember  that  a source  of  this  nature  is  in  itself  no  absolute 
guarantee  of  purity.  On  the  march  and  on  manoeuvres  the 
choice  of  a water-supply  is  naturally  a matter  of  great 
importance.  Officers  and  men  are  under  the  popular  impres- 
sion that  spring  water  means  safety.  This  may  be  perfectly 
true  in  a large  number  of  cases ; but  before  sanctioning  the 
use  of  such  water  it  is  only  right  to  ascertain  the  absence  of 
all  likely  sources  of  impurity  in  the  immediate  neighbourhood. 

Another  form  of  spring,  to  which  the  above  objection  in 
connection  with  organic  pollution  does  not  apply,  furnishes 
water  from  a considerable  depth,  and  is  contained  in  some 
regular  geological  formation.  The  mineral  constituents  of 
these  springs  vary  greatly,  and  render  them  at  times  quite 
unfit  for  use  ; but  the  great  thickness  of  the  strata  through 
which  the  water  percolates  removes  by  its  filtering  action  the 
dangers  which  accrue  from  impurities  in  the  soil.  These 
springs,  as  a rule,  flow  all  the  year  round,  while  the  land 
springs  are  directly  dependent  on  the  rainfall. 

There  are  other  springs,  known  as  intermittent  springs. 
They  do  not  possess  the  same  importance  as  those  which 
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have  been  discussed.  They  are  formed  when  a valley 
reaches  the  highest  level  of  the  ground  water.  As  the 
ground  water  rises,  so  a spring  is  formed,  but  disappears  as 
the  ground  water  recedes  in  times  of  lessened  rainfall. 

If  it  can  possibly  be  avoided,  men  should  never  be  allowed, 
except  on  duty,  to  approach  a spring  used  for  the  supply  of 
a camp.  Sentries  should  be  immediately  posted  over  all 
such  sources,  no  matter  how  short  the  period  for  which  the 
troops  remain  in  camp  or  bivouac. 

Whenever  possible  the  water  should  be  brought  into  camp 
by  means  of  lead  piping,  as  the  latter  can  readily  be  coiled, 
and  might,  when  deemed  advisable,  be  carried  as  necessary 
transport.  Hose  tubing  is,  of  course,  much  lighter,  and 
there  does  not  appear  to  be  any  reason  why  it  should  not, 
on  occasion,  be  made  to  answer  the  same  purpose.  I have 
seen  the  surface  of  the  ground  near  an  excellent  spring 
rendered  abominably  foul  by  the  number  of  men  who  were 
constantly  drawing  water,  either  as  fatigue-parties,  or  for 
their  own  individual  purposes.  The  camp  was  about  a 
quarter  of  a mile  distant,  but  for  some  reason  it  was  not 
considered  necessary  to  lay  on  a pipe,  and  without  taking 
the  question  of  inconvenience  and  labour  into  consideration, 
the  actual  source  of  supply  stood  in  danger  of  being  hope- 
lessly polluted. 

Wells. 

Wells  are  divided  into  two  classes — viz.,  shallow  and 
deep. 

A shallow  well  corresponds  in  its  formation  to  a land 
spring,  as  it  only  contains  the  water  in  the  upper  layers  of 
the  soil,  above  the  highest  impermeable  stratum.  Once  the 
ground  water  is  reached,  by  the  necessary  excavation,  a well 
is  formed.  It  is  easy  to  see  that  a supply  of  this  kind  is  not 
satisfactory,  partly  because  in  times  of  drought  it  is  apt  to 
run  dry,  and  partly  because  organic  impurities  in  the  soil, 
often  including  the  leakage  from  cesspools  and  privies,  are 
quite  likely  to  be  washed  into  the  water  by  heavy  rainfalls, 
or  else  to  soak  through  of  themselves. 
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The  rural  districts  in  England  are  still  supplied  to  a most 
undesirable  extent  by  shallow  wells,  so  that  it  is  quite  worth 
while  to  bear  this  danger  in  mind  when  troops,  at  home, 
are  on  manoeuvres  or  on  the  line  of  march.  It  would  be 
a most  dangerous  error  to  be  deceived  by  the  clear  and 
sparkling  appearance  which  such  waters  often  present. 

The  number  of  shallow  wells  in  India  is  enormous.  Many 
of  them  are  simply  holes  dug  in  the  ground ; they  are  then 
spoken  of  as  ‘ kucha  ’ wells,  but  if  lined  with  masonry,  as 
‘ pukha.’ 

The  native  of  India  attends  to  certain  functions  of  Nature 
without  the  regard  which  Western  races  commonly  pay  to 
the  question  of  locality — m fact,  with  certain  reservations, 
he  acts  on  the  convenient  principle  that  there  is  no  time  like 
the  present  and  no  spot  so  suitable  for  the  purpose  as  that 
on  which  he  happens  to  be  standing.  As  this  primeval  mode 
of  responding  to  natural  wants  obtains  more  largely  in  the 
country  districts  than  elsewhere,  it  is  not  a matter  of  surprise 
that  the  soil  in  and  about  the  native  villages  is  absolutely 
saturated  with  waste  organic  material.  The  water-supply 
of  Indian  villages  is  almost  invariably  obtained  from  wells, 
in  which  the  water  may,  even  in  the  hot  weather,  be  within 
a few  feet  of  the  surface,  so  that  under  the  influence  of  rain 
the  polluted  substance  of  the  soil  has  every  possible  facility 
for  the  wholesale  poisoning  of  native  communities. 

The  ‘ kucha  ’ well  is,  of  course,  singularly  well  adapted  for 
the  reception  of  all  kinds  of  unnameable  filth. 

The  wells,  whether  ‘pukha’  or  ‘kucha,’  being  almost 
invariably  uncovered,  are  also  open  to  direct  pollution  of  a 
variety  of  sorts,  including  that  which  results  from  the  use, 
in  lieu  of  bucket,  of  a filthy  skin  which  is  handled  in  turn 
by  beings  to  whom  the  word  ‘ cleanliness  ’ has  only  a vague 
and  uncertain  sound.  Among  other  forms  of  pollution, 
the  presence  of  a human  corpse  occasionally  finds  a place, 
as  a jealous  wife  has,  before  now,  been  known  to  drown 
herself  in  a well,  in  the  hope  of  poisoning  her  successful 
rival ; the  incidental  damage  to  uninterested  and  innocent 
persons  being  entirely  overlooked. 
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It  would  be  unfair  to  assume  from  the  above  that  Indian 
wells  are  invariably  of  the  above  nature.  Many  wells  are 
of  great  depth,  and  contain  excellent  water ; but  no  matter 
what  good  results  analysis  may  reveal,  the  absence  of  pro- 
tection should  invariably  call  for  the  most  rigorous  measures 
of  precaution  and  purification  whenever  troops  are  in  sanitary 
camp,  or  when,  for  any  reason,  they  are  supplied  from  such 
sources  as  those  now  in  question.  Out  of  thirteen  samples 
of  water  drawn  from  different  wells  in  the  Ghaziabad  district, 
I found  free  ammonia  in  all,  nitrites  in  twelve,  and  colon- 
like forms  in  six.  The  examination  was  made  fully  two 
months  after  the  end  of  the  rains.  The  wells  were  all 
' pukha,’  and  were  to  form  the  water-supply  of  various  camps. 

Deep  wells  are  either  those  which  are  sunk  to  a con- 
siderable depth  through  regular  geological  formations,  or 
through  an  impermeable  stratum,  before  reaching  water. 
Artesian  wells  are  one  form  of  deep  well,  the  water  being 
confined  between  two  impermeable  strata,  and  the  inter- 
vening permeable  soil  outcropping  on  the  surface  at  some 
point  higher  than  that  at  which  the  well  is  sunk.  Water 
finds  its  own  level,  so  that  as  soon  as  the  upper  impermeable 
layer  is  pierced,  the  water  flows  out  with  great  force.  The 
greater  the  difference  in  vertical  height  between  the  outcrop 
and  the  point  at  which  the  well  is  sunk,  the  greater  will  be 
the  force  of  the  issuing  stream.  Deep  wells  are  stated  to  be 
common  in  the  Punjab,  but  although  they  are  free  from 
certain  of  the  dangers  of  shallow  wells,  they  are  none  the 
less  open  to  direct  contamination. 

It  may  here  be  noted  incidentally  that  it  is  a frequent 
practice  of  Indian  natives,  when  drawing  up  their  supplies 
by  hand,  to  stand  on  a plank  placed  across  the  top  of  the 
well,  and  dirt  from  their  feet  can  thus  easily  be  transferred 
to  the  water. 

W'ater  is  usually  drawn  by  bullocks,  the  animals  hauling 
the  rope  down  an  inclined  plane,  known  as  a ‘bullock  run.’ 
The  run  is  nearly  always  in  a foul  condition  from  the  presence 
of  the  animals,  so  that  a constantly  present  source  of  pollu- 
tion has  to  be  reckoned  with  (Fig.  4). 
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No  uncovered  Indian  well  should  be  looked  on  as  safe,  and 
it  is  an  utterly  wrong  principle  to  sanction  the  use  of  any 
such  water  on  the  ground  of  satisfactory  analysis.  At  any 
moment  pollution  of  the  worst  kind  may  occur,  so  that  an 
analysis  which  may  be  perfectly  correct  at  the  time  it  is 
carried  out,  may  almost  immediately  afterwards  become 
utterly  valueless  as  a sanitary  guide. 

Pinking  the  wells  is  a custom  which  can  only  claim  respect 
on  the  score  of  antiquity,  as,  apart  from  the  question  of  the 


FIG.  4.— ‘bullock  run’  OF  NATIVE  WELL  IN  HOSPITAL  COMPOUND, 

DELHI. 


strength  of  permanganate  of  potash  necessary  to  produce 
satisfactory  bacterial  results,  it  is  a fact  that  this  substance 
does  not  wholly  part  with  its  oxygen  except  in  the  presence 
of  an  acid  and  when  heated  to  a certain  temperature — 
conditions  which  are  always  attended  to  in  the  laboratory 
estimation  of  organic  oxidizable  matter.  As  neither  of 
these  conditions  can  possibly  be  fulfilled  in  the  process  of 
pinking,  the  value  of  the  measure  is  discounted  at  once. 

It  may  be  added  that  permanganate  of  potash  is 
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useless  for  the  destruction  of  the  enteric  bacillus,  even 
in  quantities  which  would  render  water  absolutely  undrink- 
able. 

Rivers. 

River  water  should  generally  be  viewed  with  suspicion, 
owing  to  the  sources  of  pollution  which  are  commonly 
present  ; but  whether  such  water  should  be  absolutely  con- 
demned or  otherwise  must  depend  on  a variety  of  contin- 
gencies which  are  matters  of  common  knowledge,  or,  at  any 
rate,  of  common-sense. 

Small  watercourses  often  yield  excellent  supplies.  The 
water  of  Jamestown,  St.  Helena,  is  derived  from  a source 
of  this  nature. 

Lakes. 

As  in  the  case  of  rivers,  no  particular  rule  can  be  laid 
down  concerning  the  purity  of  lake  water.  Each  source  of 
this  nature  must  be  judged  on  its  own  merits.  Lakes  are 
certainly  far  more  likely  to  be  pure  than  rivers,  and  many 
large  towns,  notably  Glasgow,  are  well  supplied,  from  lakes, 
with  water  which,  both  for  abundance  and  purity,  leaves 
nothing  to  be  desired. 

Surface  Collection. 

This  often  forms  an  excellent  source  of  supply,  and  will  be 
further  considered  later  on. 

Collection,  Distribution,  Purification. 

Now  that  isolated  military  communities,  like  those  located 
in  the  counties  of  Hants,  Surrey,  and  Wilts,  are  coming  into 
existence,  troops  are  likely  to  be  more  dependent  than 
formerly  on  water-supplies  collected,  stored,  and  distributed 
by  the  military  authorities,  instead  of  by  municipal  bodies, 
so  that  some  mention  of  this  branch  of  sanitation  may 
possibly  be  useful.  Water  may  be  obtained  from  any  of  the 
sources  which  have  been  mentioned,  namely,  wells,  springs, 
streams  and  rivers,  and  lakes,  or  else  gathered  off  the  surface 
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of  the  land.  In  the  last  case,  collection  may  be  effected  by 
means  of  a system  of  small  artificial  channels,  and  the  water 
finally  led  into  a reservoir. 

Reservoirs  are  constructed  by  excavation  or  embankment, 
and  are  commonly  rendered  water-tight  by  a core  of  clay 
puddle.  The  outer  sides  are  protected  by  grass,  and  the 
inner  sides  by  a stone  dressing.  The  water  is  conveyed  away 
by  means  of  iron  pipes.  The  pipes  are  usually  cast  iron. 
They  are  very  liable  to  corrosion  when  conveying  soft  waters. 
This  defect  can  be  remedied  by  lining  the  pipes  with  pitch, 
or  else  by  heating  them  to  white  heat  and  then  exposing  them 
to  superheated  steam.  The  latter  is  known  as  Barff’s  pro- 
cess. Lead  pipes,  known  as  service-pipes,  form  the  connec- 
tion between  the  iron  pipes  and  dwellings.  It  has  long  been 
held  that  lead  pipes,  being  readily  acted  upon  by  soft  waters, 
are  a source  of  danger  to  consumers.  Experience,  however, 
shows  that  these  apprehensions  are  largely  groundless. 

Spring  and  surface  collection  with  storage  in  reservoirs  is 
the  system  which  exists  at  Bourley,  near  Aldershot,  and  by 
which  the  garrison  is,  in  large  part,  supplied.  The  gathering- 
ground  is  at  the  western  end  of  the  Long  Valley.  Pollution 
of  the  water  is  possible,  but  unlikely.  The  locality  is  thickly 
wooded,  and,  as  it  presents  features  of  great  natural  beauty, 
it  attracts  a certain  number  of  trespassers  whom  there  is  no 
means  of  excluding.  The  superficial  soil  is  sandy,  and  the 
water  is  soft  and  of  great  purity.  The  impounding  reservoirs 
are  three  in  number ; an  analysis  of  the  water,  which  I was 
officially  called  upon  to  make,  gave  most  excellent  results, 
except  that  in  one  case  there  was  evidence  of  vegetable  con- 
tamination, but  this  defect  proved  to  be  entirely  due  to  an 
accidental  cause  which  was  easily  remedied,  and,  with 
reasonable  precautions,  unlikely  to  occur  again.  At  the 
mounted  infantry  camp  at  Garrison  Gorse,  about  one  mile 
to  the  north-west  of  Bourley,  the  water  is  drawn  from  wells  in 
chalky  strata.  It  is  organically  pure,  but  its  hardness  renders 
it  undesirable  for  either  drinking  or  washing.  These  two 
localities  furnish  good  examples  of  some  of  the  respective 
advantages  and  disadvantages  of  two  of  the  principal  modes 
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of  water-supply.  In  one  case  the  water  was  soft,  palatable, 
and  otherwise  excellent,  but  not  free  from  possible  pollution; 
in  the  other  case,  absence  of  any  dangerous  pollution  was  to 
some  extent  discounted  in  value  by  the  presence  of  an  un- 
desirable chemical  constituent — namely,  chalk. 

St.  Helena  furnishes  an  example  of  three  sources  of  supply 
— viz.,  land  springs,  surface  collection,  and  an  open  water- 
course. 

The  Ladder  Hill  barracks  and  the  country  districts  are 
supplied  by  water  from  the  ‘ ridges  ’ or  highest  peaks  of  the 
island.  The  water  is  partly  gathered  from  the  surface  and 
partly  issues  from  the  soil  in  the  form  of  land  springs.  The 
supply  is  of  great  purity,  and  well  adapted  for  household 
and  all  other  purposes.  It  is  conveyed  to  its  destination 
by  lead  pipes ; but  during  five  years’  residence  in  the  island, 
I never  heard  of  a case  of  lead-poisoning,  although,  from  its 
extreme  softness,  the  water  might,  in  view  of  accepted  ideas, 
have  been  expected  to  exercise  a dangerous  effect  on  the 
metal.  The  supply  of  Jamestown  and  of  the  town  barracks 
is  taken  at  its  source  from  an  open  watercourse.  The  intake 
is  situated  about  a mile  from  the  town.  Although  there  is  a 
road  in  the  vicinity,  the  neighbourhood  is  but  little  fre- 
quented, and  any  reasonable  risk  of  pollution  is  remote.  The 
water  is  conveyed  in  iron  pipes  to  stand-pipes  in  the  town 
and  barracks. 

In  inspecting  a gathering-ground  there  is  another  question 
to  be  kept  in  mind  besides  that  of  possible  sources  of  pollu- 
tion, namely,  the  presence  of  peat.  It  is  well  known  that 
peaty  waters  have  a remarkable  effect  on  lead  pipes,  and 
when  the  latter  are  in  use  great  care  should  be  exercised  in 
ascertaining  whether  any  part  of  a collecting  area  consists  of 
the  above  vegetable  formation.  This  matter  will  be  referred 
to  in  greater  detail  later  on. 

In  cases  where  purification  on  a large  scale  is  necessary, 
the  plan  to  be  adopted  would  probably  be  settled  at  head- 
quarters ; but  at  some  stations  abroad  the  medical  officer 
may  be  called  upon  to  give  his  opinion  as  to  the  suitability 
of  any  proposed  scheme,  and  a decision  must  be  arrived  at  in 
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accordance  with  well-known  sanitary  principles,  and  with 
due  regard  to  local  conditions.  Rules  adapted  to  meet  every 
variety  of  circumstance  cannot  be  laid  down  ; it  may,  how- 
ever, be  briefly  stated  that  the  most  effectual  means  of  water 
purification  for  a community  is  by  sand  filtration.  The  filter- 
beds  consist  of  successive  layers  of  fine  sand,  coarse  sand, 
fine  gravel,  course  gravel,  and  pebbles.  The  total  thickness 
of  the  beds  varies  from  3 feet  to  8 feet.  The  depth  of  water 
on  the  beds  should  not  exceed  2 feet. 

The  formation  of  a gelatinous  film  on  the  surface  of  the 
filter  is  essential.  This  film  is  deposited  from  the  water,  and 
consists  mainly  of  intercepted  organic  matter  and  bacteria.  If 
due  care  is  taken,  about  98  per  cent,  of  the  microbes  present 
in  the  unfiltered  water  are  removed ; but  to  effect  this  object 
two  conditions  appear  to  be  necessary : firstly,  that  the 
gelatinous  film  should  not  be  disturbed,  secondly,  that  the 
rate  of  filtration  should  not  exceed  4 inches  per  hour.  These 
are  both  points  which  medical  officers  would  do  well  to  bear 
in  mind. 

The  gelatinous  film  takes  two  or  three  days  to  form  after 
the  water  has  been  led  on  to  the  filter-beds.  The  film 
gradually  increases  in  thickness,  the  rate  of  filtration  de- 
creasing in  inverse  ratio,  and  ultimately  so  far  blocks  the 
passage  of  the  water  that  removal  is  essential.  This  is 
done  by  scraping,  and  the  sand  is  then  washed,  with  a 
view  to  future  use,  and  fresh  sand  applied.  The  water 
which  passes  through  the  filter  subsequently  to  the  scraping, 
should  not  be  used  for  at  least  two  days,  as  the  absence  of 
the  film  allows  the  passage  of  germs  which  it  is  the  object 
of  the  whole  process  to  arrest. 

At  Delhi  the  drinking  water  for  the  city  is  filtered  partly 
through  artificial  beds,  and  partly  through  the  natural  sand 
in  the  bed  and  banks  of  the  Jumna.  In  the  latter  case  the 
water  percolates  into  a series  of  wells,  from  which  it  is 
pumped  into  the  town  reservoir.  Although  the  quality  of 
the  water  is  excellent,  the  principle  of  supply  is  not  free  from 
the  grave  objection  that  the  rate  of  filtration  is  unknown, 
and  that  the  system  is  also  liable  to  disturbance  from  many 
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causes,  including  varying  pressure  owing  to  changes  in  the 
volume  of  water  in  the  stream,  subsidence,  or  possibly  earth- 
quake (Fig.  5). 

In  some  foreign  stations  Larymore  boilers  are  in  use  in 
barracks.  When  the  water  can  be  satisfactorily  stored  the 
systemi  is  an  efficient  safeguard,  but  if  the  water  is  allowed 
to  cool  in  open  chatties  kept  in  the  barrack-rooms,  the  whole 
object  of  the  process  is  defeated,  and  an  unnecessary  expense 
in  plant  and  fuel  is  incurred^ 

Galvanized  iron  tanks  are  not  altogether  unobjectionable 
for  storage  purposes  after  boiling,  as  the  hot  water  is  more 
likely  to  act  rapidly  on  the  zinc  than  water  at  the  ordinary 
temperature. 

Iron  tanks  which  have  had  their  interiors  subjected  to 
BarfPs  process  would  be  preferable  to  those  now  in  use. 

The  only  important  effect  of  the  addition  of  permanganate 
of  potash,  especially  when  sprinkled  from  the  hand  of  the 
conservancy  orderly,  is  the  introduction  of  germs  into  water 
from  which  they  may  previously  have  been  absent. 

Some  of  the  possibilities  connected  with  boiling,  unless 
the  procedure  is  scrupulously  carried  out,  are  well  set  forth 
in  the  Army  Medical  Report  for  igo2  ; 

^ The  water  is  boiled,  or  supposed  to  be  boiled,  in  a 
large  dekchi,”  or  caldron,  and  allowed  to  cool,  or 
partially  cool,  therein.  At  this  stage  it  may  or  may  not 
be  sterile  as  regards  enteric  germs.  Assume  it  to  be  sterile, 
a bhisti  ” then  brings  two  galvanized  iron  buckets,  and 
while  he  places  one  on  the  ground,  he  dips  the  other  into 
the  caldron  and  fills  it  with  water.  He  then  fills  the  other 
bucket  in  a similar  way,  and  as  the  bottoms  of  buckets  are 
full  of  chinks  where  dirt  can  rest,  where  there  is  dirt,  it  falls 
to  the  bottom  of  the  water  in  the  caldron  and  contaminates 
it.  The  buckets  of  water  are  then  carried  to  water-tanks 
in  the  verandas  of  soldiers’  bungalows  and  the  water  poured 
into  them.  These  tanks,  of  course,  are  never  sterilized,  and 
in  some  stations  are  quite  unprotected  as  regards  locks  on 
the  lids.  The  soldier  comes  along  in  a hurry  for  some  water 
for  washing  purposes,  and  as  the  flow  from  the  tap  of  a 
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FIG.  5.— ROUGH  SKKTCH  OF  DELHI  WATERWORKS. 
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cistern  is  too  slow,  he  raises  the  lid  (if  it  is  not  already  up) 
and  naturally  dips  his  basin  in  from  above,  and  again  the 
drinking  supply  is  contaminated.  Regimental  authorities 
may  order  bhistis  to  keep  their  buckets  clean  and  hang 
them  up,  and  tell  them  never  to  let  the  buckets  rest  on  the 
ground  for  a minute,  but,  short  of  detailing  soldiers  to  watch 
every  bhisti  all  the  time  he  is  doing  his  work,  it  is  impos- 
sible to  protect  water  in  barracks.  On  the  whole,  it  may 
be  concluded  that  while  boiling  is  in  itself  an  excellent 
safeguard,  its  utility  may  be  absolutely  nullified  by  faulty 
administration.’* 

I have  no  personal  experience  of  the  measure,  but  it  seems 
only  common-sense  that  the  installation  in  barracks  of  some 
effectual  form  of  mechanical  filter  would,  in  the  saving  of 
fuel  and  wear  and  tear  of  plant,  be  cheaper  than  boiling, 
and  certainly  not  less  effectual ; at  any  rate,  it  might  have 
a fair  trial. 

Further  details  concerning  collection,  storage,  and  purifi- 
cation can  be  found  in  standard  text-books,  and  only  those 
points  have  been  mentioned  above  with  which  medical  officers 
are  likely  to  be  concerned,  and  of  which  I can  speak  from 
personal  experience. 

In  some  stations  abroad  rain  water  is  stored  in  tanks  for 
drinking  and  other  purposes,  but  I must  forbear  to  discuss 
a system  of  which  I have  no  practical  knowledge. 

Water-supply  in  Barracks. 

During  peace-time,  both  at  home  and  abroad,  the  water- 
supply  of  barracks  is  furnished,  as  a rule,  by  municipal 
bodies.  The  supply  may  be  either  on  the  constant  or  inter- 
mittent system.  In  the  former  the  service-pipes  are  always 
charged  with  water  under  pressure,  so  that  a supply  is  obtain- 
able at  any  hour  of  the  day  or  night.  In  the  latter  system 
the  water  is  cut  off  during  certain  hours,  and  storage  on  the 
premises  which  are  supplied  on  this  system  is  therefore 
necessary. 

Fortunately,  this  mode  of  supply  has  to  a great  extent 
* Army  Medical  Report  for  1902,  p.  202. 
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become  a thing  of  the  past,  but  may  nevertheless  be  found 
in  certain  of  our  military  stations. 

At  stations  where  the  intermittent  system  is  found  to  be 
in  existence  the  storage  tanks  require  constant  and  careful 
supervision.  At  Delhi  there  is  an  excellent  supply  of  water, 
as  far  as  purity  is  concerned,  but  unfortunately  it  is  not 
on  the  constant  system.*  This  is  a distinct  drawback,  as 
water  has  consequently  to  be  stored  in  a large  tank  in 
barracks. 

Needless  to  state,  great  expense  was  originally  incurred  in 
the  construction  of  the  present  waterworks  at  Delhi,  and 
yet  the  object  of  these  works  is,  in  part,  defeated  by  the 
exposure  of  the  British  garrison  to  the  dangers  and  incon- 
venience of  storing  water  under  circumstances  which,  even 
with  all  possible  care,  cannot  insure  against  the  entrance  of 
those  microbic  forms  which  the  system  was  intended  to 
exclude. 

The  absence  of  water  laid  on  to  dwellings  is  a most  serious 
defect  in  Indian  sanitation,  as  even  when  an  excellent 
supply  is  furnished  from  stand-pipes,  the  good  effect  is 
largely  nullified  by  the  carriage  of  the  water  in  the  unsavoury 
‘ mussacks  ’ into  which  it  is  drawn  by  the  bhisties  (Fig.  6). 
In  the  barracks  of  European  troops  buckets  are  commonly 
in  use  instead  of  mussacks.  Buckets,  of  course,  are  prefer- 
able but,  unless  water  is  laid  on  direct  to  the  verandas,  there 
is  always  danger  of  contamination.  The  plan  of  allowing 
water  to  be  drawn  by  natives  and  stored  in  galvanized  iron 
tubs  is,  as  pointed  out  above,  never  free  from  danger. 

Medical  officers  in  charge  of  troops  should,  in  all  cases, 
ascertain  the  nature  of  the  system  in  existence.  In  India 
the  constant  system,  with  taps  close  to  the  rooms,  might  with 
advantage  be  introduced  into  all  stations  where  it  is  by  any 
chance  possible  to  do  so.  As  in  the  case  of  collection  and 
that  of  storage,  already  referred  to,  details  of  distribution 
are  found  in  well-known  works,  and  need  not,  therefore, 
be  recapitulated  here,  the  preceding  remarks  being  mainly 
intended  to  furnish  examples  of  sanitary  defects,  the  non- 

* A possible  defect  in  the  system  has  already  been  noted  on  p.  152. 
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existence  of  which  in  all  barracks  might  possibly  have  been 
otherwise  assumed. 

Diseases  due  to  Water. 

These  morbid  conditions  may  be  conveniently  classified 
as  follows — namely,  those  caused  by : 

1.  Bacterial  forms. 

2.  Animal  parasites. 

^Organic. 

3.  Chemical  impurities  < Metallic,  accidental. 

IMetallic,  natural. 


FIG.  6.— BHISTI  FILLING  MUSSACK  FRO^M  A STAND-PIPE.' 

1.  Under  the  first  heading  enteric  fever,  cholera,  dysentery, 
diarrhoea,  are  the  most  important.* 

2.  Animal  parasites  comprise  Bilharzia  ha^inatohia,  Ankylos- 
tonia  dtcodenale,  Filaria  sangitinis  hominis,  Rhahdoneina  intes- 

* For  detailed  information  on  this  subject  the  reader  is  referred  to 
Major  Horrocks’  ‘ Introduction  to  the  Bacteriological  Examination  of 
Water,’  a masterly  work,  which  should  be  in  the  hands  of  all  medical 
officers  of  the  army. 
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finale,  Filaria  dracunculus ; segments  and  the  ova  of  tape- 
worms may  also  be  present  in  water. 

There  are,  of  course,  an  enormous  number  of  other  forms, 
but  these  are  probably  the  most  important  from  a military 
point  of  view,  and  it  may  save  tedious  recapitulation  if  the 
practical  fact  is  remembered  that  a variety  of  parasites  may 
gain  entrance  to  the  human  body  by  means  of  drinking- 
water,  and  there  are  no  preventatives  safer  or  more  generally 
applicable  than  boiling  or  the  use  of  the  Berkefeld  filter. 

3.  Under  the  last  heading,  organic  chemical  poisons  are 
those  which  medical  officers  on  service  are  particularly  likely 
to  encounter.  The  bodies  of  dead  horses,  or  of  transport 
animals  generally,  often  find  their  way  into  streams,  and 
I remember,  on  one  occasion  in  South  Africa,  finding  a 
partially  decomposed  trek  ox  within  a few  feet  of  a spring 
intended  for  the  supply  of  the  Yeomanry  column  of  which 
I was  in  charge.  There  is  a mistaken  idea  that  boiling  or 
filtration,  or  both  combined,  will  remove  every  form  of 
danger  connected  with  water.  This  is  a dangerous  delusion. 
Soluble  organic  poisons,  the  result  of  almost  an}/  form  of 
animal  or  vegetable  pollution,  are  no  more  to  be  removed 
by  boiling  or  filtration  than  any  other  kinds  of  chemical 
poisons — in  fact  it  would  be  just  as  reasonable  to  expect 
that  lethal  drugs  with  which  we  are  well  acquainted  would 
have  their  nature  altered  by  the  process  mentioned.  Even 
distillation  is  inefficacious,  and  an  outbreak  of  diarrhoea  which 
occurred  'on  board  H.M.  ships  in  the  harbour  of  Valetta 
was  attributed  to  impurities  in  the  water  distilled  from  the 
not  over  clean  water  of  the  grand  harbour.’*  Vegetable 
organic  poisons  can  only  rarely  occur,  but  the  possibility 
of  their  presence  should  be  remembered. 

The  commonest  form  of  metallic  poisoning  is  lead, 
although,  as  already  indicated,  this  danger  has  probably 
been  overestimated,  except,  possibly,  in  the  case  of  peaty 
waters.  In  the  British  Medical  Journal  of  March,  1904, 
there  is  a most  interesting  editorial,  entitled  ' Lead-Poisoning 
and  Water-Supplies,’  which  gives  a masterly  precis  of  the 

* Notter  and  Firth. 
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conclusions  arrived  at  by  Dr.  Houston  in  his  comprehensive 
report  published  by  the  Local  Government  Board  on 
* Moorland  Waters  in  Regard  to  their  Action  on  Lead.’ 
The  investigation  carried  out  proves,  in  the  words  of  the 
editorial  in  question,  (i)  that  the  cause  of  the  plumbo 
solvency  is  due  to  the  acid  in  the  water  ; (2)  that  the  acid  is 
formed  by  contact  with  the  moist  peat  on  the  catchment 
ground  ; (3)  that  the  formation  of  acid  is  due,  at  all  events  in 
part,  to  the  presence  of  acid-producing  bacteria  in  the  peat 
itself.  Two  such  organisms,  ‘ designated  peat  bacteria  O 
and  peat  bacteria  Q,  have  been  isolated,  and  have  been  found 
to  be  capable,  when  introduced  into  sterile  peat  decoction, 
of  rendering  the  liquid  acid  and  plumbo  solvent  in  character.’ 

As  regards  remedies,  ^ Dr.  Houston  is  inclined  to  believe 
that  the  best  method  is  a combination  of  ordinary  sand 
filtration,  with  the  addition  of  some  neutralizing  material  to 
the  filter  ; for  example,  a thin  coating  of  lime  in  the  sur- 
face of  the  sand,  with  lime  underneath  the  sand,  and  the 
subsequent  addition  of  a trace  of  sodium  carbonate  to  the 
neutral  filtered  fluid.’ 

Highly  oxygenated  waters  have  an  erosive  action  on  lead, 
particularly  in  new  pipes.  Acid  waters  and  neutral  distilled 
waters,  also  waters  containing  nitrates,  nitrites,  chlorides,  or 
organic  matters,  all  act  as  solvents  of  this  metal ; polluted 
shallow  well  water  has  the  same  action,  probably  in  virtue  of 
the  above  chemical  substances.  Hard  waters  which  contain 
lime  or  magnesia  are  relatively  safe,  as  they  form  an  insoluble 
carbonate  or  sulphate  of  lead  in  the  interior  of  the  pipes,  and 
further  action  is  thus  prevented.  Beer  which  has  been 
allowed  to  remain  in  lead  pipes  all  night  has  been  known  to 
produce  violent  symptoms  of  lead-poisoning.  In  canteens 
any  beer  which  has  been  left  all  night  in  the  pipes  should  be 
run  off  in  the  morning.  Lead  is  often  present  in  cider,  as  the 
acid  of  the  liquid  has  a powerful  effect  on  any  lead  with  which 
it  comes  into  contact  in  the  cider  press. 

Zinc,  copper,  iron,  or  tin  may  be  present  in  water.  A 
galvanized  iron  bucket  which  has  fallen  into  a well  and 
allowed  to  remain  there  may  produce  symptoms  of  zinc- 
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poisoning.  The  last  source  of  sickness  must,  however,  be 
very  rare.  Distilled  waters  are  very  prone  to  act  on  metals, 
notably  on  zinc,  iron,  or  copper.  This  fact  has  a very 
practical  application  as  affecting  means  of  storage.  The 
effect  on  lead  has  already  been  noted. 

In  cases  of  doubt  the  presence  of  the  above  metals  may  be 
detected  by  well-known  means. 

Natural  metallic  impurities  are  often  present  in  drinking- 
water,  but,  in  spite  of  the  importance  of  the  subject,  it  is 
impossible  to  frame  adequate  precautions  against  a danger 
which  could  only  be  dealt  with  according  to  circumstances. 

Water  on  Service. 

Water,  on  service,  is  derived  from  a variety  of  sources  which 
it  is  utterly  impossible  to  enumerate,  and  how  far  these 
sources  are  dangerous  or  not  must  often  depend  on  con- 
ditions which  cannot  possibly  be  foreseen,  and  which  have 
to  be  reckoned  with  as  they  occur.  Common-sense  and  a 
knowledge  of  the  principles  of  sanitation  must  be  the  main 
guides  for  arriving  at  accurate  conclusions.  If  there  is  one 
thing  more  certain  than  another  in  connection  with  water 
on  service,  it  is  the  absolute  futility  of  trying  to  carry  out 
any  analysis  in  the  field.  ‘ A little  knowledge  is  a dangerous 
thing,’  and  this  old  saying  has  received  recent  exemplifica- 
tion of  a striking  nature  in  the  recommendations  of  certain 
well-meaning  persons  whose  knowledge  was  not  commen- 
surate with  the  excellence  of  their  intentions,  and  who, 
according  to  their  published  statements,  seem  to  consider 
it  only  reasonable  that  hostilities  should  be  suspended  until 
all  v/ater-supplies  for  troops  in  the  field  have  been  submitted 
to  the  most  recent  methods  of  scientific  investigation — an 
excellent  proposal  from  a sanitary  point  of  view,  but  which, 
if  reduced  to  practice,  might,  at  times,  be  prejudicial  to 
military  success. 

Purification  of  Water  on  Service. 

The  purification  of  water,  during  peace,  as  already  in- 
dicated, will,  of  course,  depend  on  well-known  sanitary 
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principles  and  on  local  exigencies.  On  active  service  the 
requirements  of  troops  may  vary  from  day  to  day,  and  the 
practical  application  of  sanitary  rules  must  often  remain  in 
abeyance. 

On  service  it  is  best,  with  scarcely  any  reservations,  to  look 
on  all  water  as  dangerous,  and  to  act  accordingly.  There 
are  three  mam  principles  which  may  be  adopted  in  the  puri- 
fication of  water-supplies — viz.,  purification  by  chemicals,  by 
heat,  and  by  filtration. 


Purification  by  Chemicals. 

This  principle  has  many  forms  of  practical  application. 
One  of  the  best  known  is  that  of  Vaillard,^  who  proposes 
to  sterilize  water  by  means  of  iodine.  The  process  is  thus 
described  in  the  Journal  of  the  R,A,M.C.  for  July,  1903  : 

‘ To  obtain  the  iodine  in  a free  state  he  decomposes  iodate 
of  sodium  with  tartaric  acid,  and  then  dissolves  it  in  an  excess 
of  iodide  of  potash.  To  make  the  method  of  practical  appli- 
cation the  various  reagents  are  compressed  into  differently 
coloured  tabloids  in  accordance  with  the  following  formula : 

[Iodide  of  potassium,  10  grammes. 

‘ No.  I.  Blue  tabloids  -'iodate  of  sodium,  i’56  grammes. 

I Methylene  blue,  a sufficiency. 

‘ Divide  into  100  tabloids,  each  weighing  0*1156  gramme. 


No.  2.  Red  tabloids 


( Tartaric  acid,  10  grammes. 


Fuchsin,  a sufficiency. 

‘ Divide  into  100  tabloids,  each  weighing  o'l  gramme. 


‘ The  simultaneous  solution  of  a red  and  blue  tabloid  in 
a litre  of  water  sets  free  o'o6  gramme  of  iodine,  leaving 
0*0346  gramme  of  iodide  of  potassium  and  small  quantities 
of  tartrates  of  potash  and  soda  in  solution. 

‘ When  the  liberated  iodine  has  acted  for  ten  minutes  one 
neutralizes  it  by  adding  and  dissolving  in  the  water  a third 
tabloid,  white  in  colour  and  containing  o*ii6  gramme  of 
hyposulphite  of  soda.  All  this  free  iodine  is  at  once  com- 
bined with  the  soda  into  iodide  of  sodium. 

* Archives  de  Mcdecine  ct  de  Phariiiacie  Militaire^  No.  7,  1902. 
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‘ The  water  is  now  found  to  have  a normal  appearance, 
and  to  be  free  from  any  taste  or  smell. 

‘ This  chemical  purification,  or  rather  sterilization,  of  the 
water  can  be  carried  out  in  any  metal  vessel,  without  detri- 
ment. In  the  case  of  waters  heavily  laden  with  suspended 
matters,  a preliminary  clarification  is  desirable.  This  method 
is  similar  in  its  chemistry  to  Schumburg’s  bromine  procedure. 
We  have  not  had  any  opportunity  of  testing  its  efficiency, 
but,  according  to  Vaillard,  sterilization  of  water  is  secured 
in  ten  minutes.’ 

This  extract  has  been  given  at  length,  as  furnishing  an 
example  of  a method  which  is,  in  most  cases,  incompatible 
with  active  hostilities.  Like  all  other  modes  of  chemical 
purification,  it  entails  increase  of  transport,  increased  labour 
of  administration,  and  delay  in  execution  ; and  these  are 
most  serious  objections  to  such  schemes,  even  assuming  the 
results  are  such  as,  the  originators  claim. 

There  is  also  a proposal  to  purify  water  by  means  of  copper 
sulphate ; i in  i,ooo  is  stated  to  kill  typhoid  and  colon  bacilli 
in  an  hour,  and  i in  10,000  is  stated  to  kill  the  former,  but 
not  the  latter.  It  is  also  stated  that  water  kept  in  a clean 
copper  vessel  is  freed  from  B.  coli  or  B.  typhosiLs  in  twenty-four 
hours.*  These  schemes  need  further  elucidation. 

There  is  no  satisfactory  evidence  as  to  any  lethal  effect 
of  chemical  methods  on  the  parasitic  forms,  to  the  inroads  of 
which  men  are  exposed  by  drinking  impure  water ; and  even 
if  developed  forms  are  destroyed,  it  is  more  than  likely  that 
ova  escape.  This  objection  does  not  apply  to  sterilization 
by  heat  or  filtration.  Up  to  the  present  our  attention  has 
been  concentrated  on  the  presence  of  micro-organisms  in 
water,  to  the  comparative  exclusion  of  other  dangers ; and 
the  latter,  in  consequence,  run  some  risk  of  being  overlooked. 

Heat. 

There  is  no  doubt  that  the  boiling  of  water  is,  when  it  can 
be  satisfactorily  carried  out,  the  best  safeguard  we  possess 

* R. A. M.C.  Journal^  March,  1904. 
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against  the  introduction  into  the  body  of  living  agencies 
of  disease. 

Unfortunately,  the  process  is  not  always  feasible  on  service. 
Boiling  in  camp-kettles  is  generally  a hopeless  failure.  Fuel 
is  not  always  to  be  obtained  ; the  camp-kettles  are  required 
for  other  purposes  ; the  extra  labour  is  a fruitful  source  of 
exasperation  to  the  men  ; the  water  is  frequently  contami- 
nated before  it  is  cool ; and,  lastly,  the  necessary  delay  is 
often  an  insuperable  obstacle  to  success.  When  special 
apparatus  is  employed,  certain  of  these  objections  do  not 
apply.  Of  all  apparatus,  the  Waterhouse-Forbes  sterilizer, 
which  originally  made  its  appearance  in  the  United  States 
Army,  seems  to  be  the  best,  although  doubts  have  latterly 
been  thrown  on  its  efficiency,  as  seen  from  the  following 
extract  from  the  Annual  Report  of  the  Surgeon-General 
at  Washington. 

‘ The  custom  of  boiling  all  drinking-water  in  the  Philippine 
Islands  is  kept  up,  and  there  appears  to  be  a loss  of  confidence 
in  the  Waterhouse-Forbes  sterilizer,  with  much  difference  of 
opinion  as  to  its  merits.  It  is  hoped  that  a series  of  experi- 
ments made  on  the  spot  may  demonstrate  the  exact  value  of 
the  apparatus  of  which  so  much  was  expected.’* 

The  following  is  an  extract  from  the  official  description  of 
the  apparatus  : 

‘ In  order  to  easily  illustrate  the  action  of  this  principle, 
reference  will  be  made  to  the  purely  diagrammatic  drawing. 
Fig.  7,  in  which  i shows  a water-tank  with  a pipe,  2,  through 
which  water  enters  and  is  allowed  to  fill  the  tank  up  to  the 
water-level,  X,  and  no  higher,  as  it  is  restrained  by  the  fioat- 
operated  valve  shown  in  the  tank.  The  water  to  be  treated 
passes  from  the  tank.  No.  i,  down  through  the  pipe,  3,  into 
the  compartment,  4,  of  the  heat  exchange.  Rising  in  the  com- 
partment, 4,  the  water  enters  the  heater,  5,  and  rises  in  the 
pipe,  6,  to  the  level,  X.  Heat  is  applied  to  the  heater,  5,  by 
means  of  the  flame,  7,  which  causes  the  water  in  5 to  boil  over 
through  the  pipe,  6,  into  the  top  of  the  compartment,  8,  of 

* Report  of  the  Surgeon-General  United  States  Army  for  the  Fiscal 
Year  ending  June  30,  1903,  p.  43. 
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the  heat  exchange.  When  compartment  8 has  become  filled, 
the  water  runs  off  through  the  orifice,  ii,  of  pipe  10.  While 
passing  down  through  the  compartment  8 the  heat  of  the 
water,  which  is  boiling  hot,  is  transferred  by  conduction 
through  the  partition  or  diaphragm,  g,  to  the  cold  water 
passing  up  through  compartment  4,  so  that  the  water  which 
is  boiling  in  5 passes  out  of  the  apparatus  nearly  as  cold  as 
that  entering  the  apparatus,  while  the  cold  water  entering  the 
apparatus  becomes  heated  as  it  passes  towards  the  heater,  5, 
and  reaches  the  heater  in  a very  hot  condition,  and  nearly  at 
the  boiling-point.  Therefore  the  only  heat  which  can  be 
supplied  is  that  necessary  to  bring  the  already  heated  water 


FIG.  7. — DIAGRAM  OF  WATERHOUSE-FORBES  WATER  STERILIZER. 

From  Annual  Report  for  Fiscal  Year  ending  1899  of  Surgeon-General  United 

States  Army. 

entering  5 to  the  boiling-point,  and  cause  it  to  rise  above  the 
normal  level,  X,  and  boil  over  through  the  pipe,  6,  and  so 
pass  on  through  the  remainder  of  the  apparatus  to  the  dis- 
charge outlet,  II.  It  will  be  observed,  therefore,  that  but 
little  fuel  is  required  to  operate  this  apparatus,  for  the  reason 
that  the  heat  is  conserved  and  used  over  and  over  again ; 
whereas  by  the  ordinary  process  of  boiling  water  and  allow- 
ing it  to  cool  off  naturally,  all  the  heat  which  is  required  for 
raising  the  temperature  of  the  water  to  the  boiling-point  is 
thrown  away.  For  example,  if  water  is  discharged  from  the 
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Waterhouse-Forbes  apparatus  5°  higher  in  temperature  than 
it  had  on  entering  the  apparatus,  but  5 units  of  heat  are  lost 
for  every  pound  of  water  treated,  whereas  by  the  ordinary 
method,  assuming  the  water  to  have  an  original  temperature 
of  62°  F.,  it  must  be  raised  to  212°  F.  to  reach  the  boiling- 
point,  and  each  pound  of  water  treated,  therefore,  must  have 
150  units  of  heat  put  into  it,  and  all  this  is  lost  in  cooling. 
It  is  apparent,  therefore,  that  the  Waterhouse-Forbes  system 
is  thirty  times  more  economical  in  fuel.’* 

More  extensive  trials  are  required  before  an  absolute 
opinion  can  be  expressed  as  to  the  question  of  relative  merit. 
Delay,  of  course,  is  a serious  objection  to  any  kind  of 
apparatus,  but  in  standing  camps  this  need  not  be  considered, 
as  the  question  of  time  is  not  one  of  vital  importance.  With 
mobile  columns  the  quantity  of  water  which  is  carried  is 
limited,  and  there  is  often  no  time  to  resort  to  any  lengthy 
methods  when  the  original  supply  has  run  out.  Under  these 
circumstances  there  is  nothing  better  than  the  Berkefeld 
filter. 


Filtration. 

Of  the  many  filters  which  have  been  devised  for  service  in 
the  field,  the  Berkefeld  filter  is  the  one  which  has  had  the 
most  extensive  trial.  It  is  handy,  easily  worked,  and  easily 
sterilized. 

Its  disadvantages  are  due  less  to  itself  than  to  an  occasional 
inadequate  supply  of  candles.  The  candles  are  easily  broken, 
and  this  is  no  doubt  a drawback  ; but  the  amount  of  space 
which  they  occupy  is  not  excessive,  and  a liberal  supply 
would  not  seriously  embarrass  the  transport  arrangements.  A 
more  serious  fault  than  the  fragile  nature  of  the  candles  is 
the  fact  that  the  latter  need  sterilization  three  times  a week, 
and  this  can  only  be  effected  by  means  of  boiling  water.  It 
has  been  stated  by  a board  of  medical  officers  of  the  United 
States  Army  that  repeated  sterilization  of  the  candles  of 
the  filter  induces  some  change  in  the  material  of  which 

* Annual  Report  of  Surgeon-CJeneral  United  States  Army  for  P'iscal 
Year  ending  June,  1899,  p.  218. 
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they  are  composed,  and  allows  bacteria  to  appear  in  the 
filtrate.* 

The  possibility  of  this  defect  is  so  far  important  that  its 
verification  or  otherwise  in  our  own  laboratories  is  worthy  of 
the  earliest  possible  attention. 

Sterilization  is  necessary  from  the  fact  that  bacilli  can 
grow  through  the  substance  of  the  candles,  so  that,  if  the 
above  measure  is  omitted,  a supply  of  pure  water  may,  after 
filtration,  contain  germs  from  which  it  was  previously  free. 
If  possible,  water  should  undergo  a preliminary  clarification 
before  being  passed  through  a Berkefeld  filter,  as  the  candles 
become  rapidly  choked,  and  the  process  has  constantly  to  be 
interrupted  for  the  purpose  of  removing  the  deposit.  Clarifica- 
tion can  be  effected  by  alum,  straining  through  a clean  cloth, 
or,  when  possible,  by  a Maignen’s  filter.  Great  care  should  be 
taken  that  the  candles  are  not  flawed,  as  this  defect  would 
allow  the  direct  passage  of  micro-organisms  with  the  filtered 
water.  The  Berkefeld  filter  is  certainly  far  from  perfect,  but 
for  general  utility  in  the  field,  and  with  ordinar}/  care,  and 
with  ordinary  liberality,  on  the  part  of  the  authorities,  in  the 
supply  of  candles,  it  is  one  of  the  very  best  means  that  we 
know  at  present  for  the  object  of  water  purification. 

The  Pasteur-Chamberland  filter,  excellent  as  it  is  in  many 
respects,  was  reported  on  as  being  too  slow  in  delivery  for 
use  in  the  field,*!*  and  in  South  Africa  the  trade  failed  to 
supply  a sufficient  number  for  general  use.j 

The  service  water-cart,  fitted  with  Slack  and  Brownlow 
filters,  promises  good  results.  ‘ Outside  the  end  of  the  water- 
tank  a filter  has  been  placed,  consisting  of  three  chambers, 
two  of  which  have  each  a single  large-sized  candle,  and  the 
third  a battery  of  four  candles.  The  candles  are  encased  in 
clarifying  bags.  . . . The  tank  of  the  cart  is  filled  with 
water  as  drawn  from  the  stream  or  other  source  of  supply, 

* Annual  Report  of  Surgeon-General  United  States  Arrny  for  the 
Fiscal  Year  ending  June,  1899,  P-  217. 

t See  Army  Medical  Reports,  vol.  xlvii.,  Appendix  III. 

I See  Report  of  Royal  Commission  on  South  African  War,  Question 
3U90. 
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and  no  water  can  be  drawn  from  the  cart  until  it  has  passed 
through  the  filter.’* 

Great  care  should  be  exercised  in  the  storage  of  water  in 
camps.  One  or  more  clean  water-carts  should  be  kept  ex- 
clusively for  this  purpose.  The  lids  should  fit  accurately ; 
the  interiors  should  occasionally  be  washed  out  with  boiling 
water,  and  they  should  be  kept  well  away  from  the  transport 
or  horse  lines,  and  outside  the  immediate  precincts  of  the 
camp.  It  would  be  well  if  the  lids  were  padlocked  and  the 
key  placed  in  charge  of  a sentry,  the  key  being  handed  over 
in  the  ordinary  way  when  the  relief  is  carried  out.  The  sentry 
should  be  responsible  for  prevention  of  waste,  for  once  the 
water-carts  are  run  dry  the  men  will  drink  anywhere.  Separate 
carts  should  be  kept  for  bringing  water  to  camp  ; after  boiling 
or  filtration  the  water  should  be  placed  in  the  storage-carts, 
and  drawn  from  them  as  required.  It  cannot  be  sufficiently 
insisted  on  that  water  of  a doubtful  nature  should  never  be 
introduced  into  the  storage-carts,  as  even  minute  traces  of  it 
might  pollute  subsequent  supplies,  and  so  become  a source 
of  widely-spread  danger.  It  is  to  guard  against  the  conse- 
quences of  this  possibility  that  frequent  washing  out  with 
boiling  water  has  been  recommended.  In  practice  this 
would  be  very  difficult  to  do  thoroughly,  but  it  certainly 
ought  to  be  attempted.  The  water-carts  now  in  use  are 
constructed  of  galvanized  iron  ; they  are  rectangular  in 
shape ; and  the  taps  not  being  flush  with  the  bottoms,  it  is 
difficult  to  get  rid  of  sediment. 

It  would  be  a great  improvement  if  the  water-carts  were 
circular  and  capable  of  receiving  a rotatory  movement,  like 
the  old-fashioned  churn.  Galvanized  iron  is  objectionable, 
as  it  has  been  known,  on  occasions,  to  yield  zinc  to  the  water. 
The  danger  is  greatest  with  rain  water  or  distilled  water,  or, 
in  fact,  any  kind  of  soft  water  which  is  in  use. 

Men’s  water-bottles  are  often  in  a most  filthy  condition. 
They  occasionally  contain  semi  - decomposed  tea  - leaves. 
Like  the  water-carts,  the  water-bottles  should  be  frequently 
scalded  with  boiling  water,  and  for  the  same  reason. 

* Journal  R.A.M.C.,  March,  1905. 
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General  Conclusions  and  Recapitulation. 

1.  With  few  exceptions  all  water  on  service  should  be 
considered  as  dangerous. 

2.  Spring  water  is  no  guarantee  of  safety. 

3.  The  sparkling  appearance  of  some  spring  water  and 
shallow  well  water  is  dangerously  deceptive. 

4.  Poisons  in  solution  are  not  affected  by  boiling  or 
nitration. 

5.  Satisfactory  analysis  on  the  field  is,  as  a rule,  incom- 
patible with  military  exigencies. 

6.  Attempts  at  sterilization  with  chemicals  are  undesir- 
able. 

7.  Heat,  when  applicable,  is  the  most  satisfactor}^  means 
of  sterilization. 

8.  The  Berkefeld  filter  gives  excellent  results  if  the  supply 
of  candles  is  sufficient. 

g.  The  candles  should  be  sterilized  three  times  weekly. 

10.  Certain  water-carts  should  be  reserved  for  storage 
only. 

11.  Men’s  water-bottles  require  constant  attention,  and 
should  be  frequently  washed  out  with  boiling  water. 


CHAPTER  XII 
AIR 

The  sources  from  which  the  impurities  polluting  the  atmo- 
sphere are  derived  may,  for  purposes  of  military  sanitation, 
be  roughly  classified  as  arising  from  (i)  the  products  of 
respiration,  (2)  the  products  of  combustion,  (3)  the  soil. 
Impurities  from  industrial  sources  need  not  be  considered. 

I.  Respiratory. 

Respiration  is  divided  into  two  distinct  acts — namely, 
inspiration  and  expiration.  In  the  former,  the  chest  walls 
and  lungs  expand,  with  a consequent  inrush  of  atmospheric 
air ; in  the  latter  the  same  structures  contract,  with  con- 
sequent expulsion  of  contained  gases.  The  act  of  inspira- 
tion furnishes  the  body  with  oxygen  which,  being  taken 
up  by  the  blood  in  the  lungs,  is  conveyed  to  the  tissues 
for  the  continuance  of  life  and  energy.  Expiration,  on  the 
other  hand,  expels  from  the  body  the  gaseous  products  of 
animal  life,  the  accumulation  of  which  within  the  organism 
would  be  incompatible  with  the  maintenance  of  existence. 
In  general  terms  the  air  in  the  lungs  loses  about  5 per  cent, 
of  oxygen,  and  gains  about  4 per  cent,  of  carbonic  acid. 
The  constant  production  of  carbonic  acid  would,  but  for 
certain  natural  agencies,  ultimately  end  in  the  extermination 
not  only  of  the  human  race,  but  of  animal  forms  generally. 
Fortunately,  the  vegetable  world  saves  us  from  extinction  by 
its  power  of  fixing  the  carbon  of  the  carbonic  acid  and 
liberating  the  oxygen  for  our  use. 

The  expired  air  contains  other  products  of  a deleterious 
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nature  besides  carbonic  acid,  but  the  nature  of  these  need 
not  be  considered  here.  As  it  would  be  a matter  of  great 
complexity  to  attempt  an  accurate  analysis  of  the  products 
of  respiration,  the  amount  of  carbonic  acid  in  air  is  taken 
as  an  index  of  the  extent  of  impurity  present.  For  practical 
purposes  the  proportion  of  carbonic  acid  in  atmospheric  air 
may  be  estimated  at  about  0*4  per  1,000  cubic  feet  of  air. 
The  limit  consistent  with  the  maintenance  of  health  is 
placed,  according  to  the  conclusions  arrived  at  by  the  late 
Professor  de  Chaumont,  at  o’6  per  1,000  cubic  feet  of  air. 
0‘2  cubic  foot  of  CO2  can  therefore  be  added  to  every 
1,000  cubic  feet  of  air  before  the  above  limit  is  reached. 

When  at  rest  an  adult  is  estimated  to  give  off  in  one  hour 
about  0*6  cubic  foot  of  CO2,  when  engaged  in  light  work 
0‘9  cubic  foot  of  CO2,  and  during  very  hard  work  possibly  as 
much  as  1*8  cubic  feet  of  the  same.  Soldiers  in  their 
barrack-rooms  may  be  considered  at  rest. 

From  the  above  facts  it  is  a fairly  easy  matter  to 
estimate  the  quantity  of  air  required  per  hour  by  a given 
number  of  persons  in  a room  the  dimensions  of  which  are 
known.  As  it  is  a question  on  which  a medical  officer  might 
possibly  be  called  upon  to  express  an  opinion,  and  as  the 
formula  which  gives  the  required  information  is  very  simple, 
it  may  not  be  out  of  place  to  set  forth  certain  explanatory 
figures.  It  should  be  explained,  however,  that  the  quantities 
calculated  are  not  those  allowed  according  to  regulations. 

The  formula,  I should  state,  is  borrowed  from  Parkes  and 
Kenwood’s  admirable  text-book,  ‘ Hygiene  and  Public  Health.’ 

If  D represents  the  delivery  of  fresh  air  in  cubic  feet, 
E the  amount  of  CO2  exhaled,  and  R the  respiratory 
impurity  which  is  to  be  allowed  per  cubic  foot  of  air,  then — 


— = R,  or  — = D. 
D R 


Example  i. — If  six  men  occupy  a barrack-room  of  10,000 
cubic  feet,  what  amount  of  fresh  air  must  be  allowed  per 
hour  in  order  that  the  CO2  may  not  exceed  0*6  cubic  foot 
per  1,000  of  air  ? 
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Six  men  resting  will  collectively  produce  in  one  hour 
3*6  cubic  feet  CO2,  since  each  man  individually  produces 

0*6  cubic  foot  CO2 ; therefore  — = — = 18,000  cubic  feet. 

R 0*0002 

This  includes  the  10,000  cubic  feet  of  air  which  the  room 
contains,  and  to  which  8,000  cubic  feet  of  air  must  be  added. 
As  there  are  six  men  in  the  room,  each  man  must  have, 
consequently,  3,000  cubic  feet  per  hour.  There  are  already 

10.000  cubic  feet  of  air  in  the  room,  so  that  the  additional 

8.000  cubic  feet  will  suffice  for  the  first  hour,  after  which 
time  the  full  amount  of  18,000  will  be  required. 

Example  2. — In  a guard-room  of  5,000  cubic  feet  five  men 
are  on  guard ; what  proportion  of  CO2  will  there  be  in  the 
air  at  the  end  of  an  hour  ? 

Here  the  formula  is  slightly  different.  Five  men  will 
collectively  produce  in  an  hour  3 cubic  feet  of  CO2 ; therefore 

E 3 

— = 0*0006,  or  a respiratory  impurity  of  0*6  of  CO2  per 

1.000  cubic  feet  of  air,  which,  added  to  the  amount  of  CO2 
per  1,000  cubic  feet  of  air,  already  present,  will  bring  the 
total  to  0*6  -I-  0*4  = I cubic  foot  CO2  per  1,000  cubic  feet  of  air. 

Example  3. — How  often  should  the  air  be  renewed  every 
hour  in  provost  cells  of  600  cubic  feet  each,  in  order  that  the 
CO2  rnay  not  exceed  0.6  cubic  feet  per  1,000  of  air,  in  any 
occupied  cell  ? 

Here  the  amount  of  CO2  exhaled  by  one  prisoner  will  be 
0*6  cubic  foot  per  hour,  and  the  total  CO2  to  be  allowed  is 
0*6  cubic  foot  per  1,000  of  air.  0*0002  of  CO2  per  cubic  foot 
of  air  can  consequently  be  added  in  the  form  of  respiratory 

j d Q • ^ 

impurity  ; therefore  — = — — = 3,000  cubic  feet  of  air 

required.  As  the  cell  only  measures  600  cubic  feet,  the  air 
would  have  to  be  changed  five  times  in  an  hour.  This  is 
oftener  than  most  people  could  stand  with  comfort  or  safety. 
It  is  assumed  that  each  prisoner  is  at  rest,  or,  at  any  rate, 
not  engaged  in  any  arduous  exertion. 


AIR 


171 


In  the  case  of  Example  2 it  is,  of  course,  clear  that  no 
guard-room  is  hermetically  sealed,  so  that  the  calculation 
would  only  be  approximate,  and  an  allowance  would  have 
to  be  made  for  door  and  windows. 

In  actual  practice,  physical  examination  by  the  senses  for 
the  purposes  of  daily  routine  in  the  service,  is  of  more  value 
than  results  arrived  at  by  calculation.  There  are,  however, 
cases  of  official  inquiry  in  which  exactitude  is  essential,  and 
under  these  circumstances  a knowledge  of  a simple  and  readily 
applicable  formula  would  certainly  be  useful.  It  may  here 
be  explained  that  during  winter  months  at  home  a change 
of  the  total  quantity  of  air  in  a room  oftener  than  three 
times  in  one  hour  is  likely  to  be  accompanied  by  draughts 
and  general  discomfort,  and  the  following  is  an  example  of 
a calculation  which  may  be  of  service  in  arriving  at  the 
amount  of  cubic  space  requisite  for  the  avoidance  of  the 
above  disadvantages  : 

Example  4. — What  number  of  men  can  be  accommodated 
in  a room  of  18,000  cubic  feet  in  order  that  the  CO2  may 
not  exceed  o*6  cubic  foot  per  1,000  of  air,  the  air  being 
changed  three  times  in  one  hour  ? 

The  total  discharge  of  air  in  an  hour,  if  the  amount 
originally  in  the  room  is  included,  will  be  54,000  cubic  feet, 
and  the  total  amount  of  CO2  to  be  allowed  is  32*4  cubic  feet. 
Of  this,  one-third  only  will  have  been  exhaled,  namely, 
10*8  cubic  feet,  and  as  one  man  at  rest  produces  in  an 

I o * S 

hour  0*6  of  CO2,  and  as  — ^ = 18,  this  number  of  men  will 

0*0 

produce  io’8  cubic  feet  of  CO2. 

The  latter  number  can  therefore  be  accommodated,  each 
having  1,000  cubic  feet  of  space. 

As  a matter  of  actual  fact  the  allowance  of  air  to  which 
men  are  entitled  by  regulation  is  as  follows : Barrack-rooms 
and  guard-rooms  at  home  stations  600  cubic  feet  per  man, 
huts  500  cubic  feet  per  man.  At  stations  abroad  a special 
scale  is  authorized  for  each  command.  This,  as  contrasted 
with  a scale  authorized  by  the  Local  Government  Board 
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for  work-rooms  and  common  lodging-houses,  is  not  a bad 
allowance,  and  is  excellent  as  compared  with  the  space 
allotted  to  each  scholar  in  public  schools. 

In  igo2  a Departmental  Committee,  appointed  to  consider 
the  proportion  of  CO2  per  10,000  volumes  of  air  to  be  allowed 
to  factory  operatives,  recommended  that  a ‘ maximum  legal 
limit  of  12  volumes  by  day  and  20  volumes  by  night,  with  gas 
burning,  should  be  established  for  factories  and  workshops 
generally.’  This  recommendation  was  condemned  by  the 
Council  of  the  Incorporated  Society  of  Medical  Officers  of 
Health,  as  well  as  by  two  surviving  members  of  a former 
committee — viz.,  Sir  H.  Roscoe  and  Dr.  A.  Ransome.*  It 
is  generally  held  that  not  more  than  9 volumes  per  10,000 
should  be  allowed. 

The  discussion  which  arose  is  of  interest  as  showing  the 
contrast  which  exists  in  one  vital  matter  of  sanitation 
between  the  soldier,  and  the  civilian  belonging  to  a class 
from  which  the  army  is  largely  recruited.  In  the  case  of 
the  former,  when  allowance  is  made  for  barrack  furniture, 
the  allotted  space  of  600  cubic  feet  must,  when  the  rooms 
are  full,  be  materially  reduced ; and  when  the  ventilators  are 
closed  at  night,  as  is  often  the  case  in  the  winter,  the 
proportion  of  CO2  in  the  air  must  be  greatly  in  excess  of 
De  Chaumont’s  limit.  As  a matter  of  fact,  however, 
barrack-rooms  rarely,  if  ever,  contain  their  full  complement 
of  men.  A varying  number  are  constantly  absent  on  guard 
or  picket,  or  else  in  hospital,  cells,  or  on  furlough. 

Windows  are  opened  after  reveille,  and  a safeguard  against 
their  unauthorized  closure  is  found  in  frequent  inspections, 
and  in  the  presence  of  non-commissioned  officers  in  the 
rooms.  During  the  day  the  usual  parades  and  other  work 
reduce  the  average  number  of  men  in  the  rooms  to  an  extent 
which  can  scarcely  coexist,  except  possibly  for  the  com- 
paratively short  periods  occupied  by  meals,  with  the  presence 
of  CO2  in  excess  of  that  which  is  generally  considered  to  be 
the  permissible  maximum.  Thus  it  happens  that  whatever 
proportion  of  CO2  the  soldier  inhales  over  and  above  that 

* Public  Healthy  October,  1904. 
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which  is  held  to  be  consistent  with  health,  such  inhalation 
only  takes  place,  as  a broad  rule,  during  the  hours  of  sleep. 

The  case  of  the  civilian  factory  operative  is  widely  different. 
In  1897  a Home  Office  Committee  recommended  that  the 
CO.,  in  humified  weaving-sheds  and  other  like  places  should 
not  exceed  9 volumes  per  10,000  of  air.  [As  the  specimens 
of  air  were  to  be  taken  when  gas  was  not  burning,  the  CO2 
present  would  presumably  be  the  product  of  respiration,  plus 
what  is  normall}^  found  in  the  general  atmosphere.]  This 
standard  has  been  in  force  for  over  six  years,  and  is  stated  to 
be  satisfactory.  The  proportion  of  CO2  is,  however,  half  as 
much  again  as  that  laid  down  by  De  Chaumont. 

The  civilian  operative  is  therefore  called  upon  to  spend 
by  far  the  greater  proportion  of  his  waking  hours  in  an 
atmosphere  which,  even  under  favourable  conditions,  is 
possessed  of  a degree  of  impurity  to  which  the  soldier  is 
practically  never  exposed,  except  during  the  hours  of  sleep 
in  the  coldest  season  of  the  year. 

The  impurities  which  the  civilian  inhales  during  sleep  in 
the  working-class  buildings  of  a city  are  probably  beyond  the 
average  imagination. 

It  is  true  that  doubts  have  been  thrown  on  the  deleterious 
effects  of  expired  air  b}^  no  less  an  authority  than  Dr.  J.  S. 
Haldane  of  Oxford.  In  his  presidential  address  in  the 
Section  of  State  Medicine  at  the  annual  meeting  of  the 
British  Medical  Association  in  1904,  he  mentioned  experi- 
ments made  b}’  himself  to  throw  light  on  this  question. 
Animals  were  injected  with  ‘ enormous  doses  ’ of  the  water 
condensed  from  expired  air.  ‘ The  effects  were,  however, 
only  those  of  distilled  water.’ 

These  experiments,  though  interesting,  are  nevertheless 
opposed  in  their  results  to  practical  experience,  and  we  are 
therefore  still  justified  in  including  a pure  atmosphere 
amongst  the  many  beneficial  influences — such  as  food, 
clothing,  healthy  occupation — which  account  for  the  rapid 
physical  improvement  of  the  average  recruit. 

In  arriving  at  an  estimate  of  the  number  of  men  which 
can  safely  be  accommodated  in  any  given  room,  it  is  not 
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enough  to  calculate  merely  for  cubic  space.  The  products 
of  respiration  are  not  readily  diffusible  ; they  rise  in  virtue 
of  their  comparatively  high  temperature  and  consequent 
loss  of  weight,  but  sink  to  a lower  level  as  they  lose  heat 
and  gain  weight,  so  that  mere  height  in  any  given  case 
would  be  an  inefficient  substitute  for  floor-space,  although 
the  actual  amount  of  cubic  space  might  be  above  the 
authorized  scale.  It  is  certainly  to  be  desired  that  there 
should  be  a regulated  floor-space  per  man,  although  it  is  not 
likely  the  War  Office  will  endeavour  to  increase  cubic  space 
by  the  erection  of  unduly  lofty  rooms. 

In  military  hospitals  at  home  the  superficial  area  and  cubic 
space  allowed  per  bed  is  as  follows  : For  permanent  hospitals, 
light-case  wards,  square  feet  65,  and  cubic  feet  900;  for 
permanent  hospitals,  infectious  wards,  square  feet  no,  and 
cubic  feet  1,500;  for  detached  wooden  huts,  all  wards,  square 
feet  70,  and  cubic  feet  800  ; for  ordinary  wards,  square 
feet  85,  and  cubic  feet  1,200. 

This  is  not  a liberal  allowance  when  contrasted  with  the 
scale  which  obtains  in  many  civil  hospitals.  Two  thousand 
cubic  feet  and  144  square  feet  of  floor-space  is  regarded  by 
well-known  authorities  as  a minimum  for  infectious  hospitals 
and  wards  for  surgical  cases. 

Overcrowding  and  consequent  pollution  of  the  air  is 
associated  with  a variety  of  diseases,  amongst  which  phthisis 
occupies  a prominent  place.  Before  due  regard  was  paid  to 
questions  of  sanitation  the  disease  was  prevalent  in  both 
army  and  navy,  and,  in  fact,  as  a broad  rule,  in  all  crowded 
communities. 

Pneumonia  is  also  causally  associated  with  the  same 
condition.  I have  seen  this  disease  break  out  on  a crowded 
transport  bound  for  the  Cape.  The  first  case  occurred  after 
at  least  ten  days  at  sea,  and  when  there  had  been  practically 
no  communication  with  the  shore  since  our  embarkation. 
The  evidence  clearly  goes  to  prove  that  the  mischief  must 
have  begun  on  board,  and  as  there  were  no  cases  amongst 
the  officers,  who  were  placed  under  far  better  sanitary  sur- 
roundings than  the  men,  it  is  fair  to  assume  the  probability 
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of  the  outbreak  having  arisen  from  causes  associated  with 
the  conditions  under  which  the  latter  were  placed,  although 
the  disparity  in  numbers  must  discount  the  value  of  such 
evidence.  Further  reference  to  this  incident  is  found  in  the 
chapter  on  ‘ Pneumonia.’ 

During  a recent  passage  to  Bombay  in  a transport,  of 
which  I had  medical  charge,  a large  number  of  cases  of 
tonsillitis,  some  of  them  of  considerable  severity,  occurred 
among  the  men.  Here,  again,  the  outbreak  was  evidently 
due  to  some  local  cause,  as  the  general  health  was 
excellent  at  the  date  of  embarkation.  Nor  is  it  likely 
that  an  undetected  throat  could  have  spread  the  trouble, 
as  the  cases  were,  so  to  speak,  dotted  all  over  the  ship, 
and  not  confined  to  any  particular  mess.  The  surgeon 
of  the  vessel,  who  kindly  saw  some  of  the  cases  with  me, 
informied  me  that,  as  a result  of  considerable  experience,  he 
considered  sore  throat  to  be  one  of  the  commonest  dis- 
abilities of  life  on  board  ship.  The  cases  were  more  frequent 
during  the  latter  part  of  the  voyage. 

Overcrowding  in  barrack-rooms,  and  the  resulting  pres- 
ence of  impurities  of  respiratory  origin,  are  without  doubt 
productive  of  epidemic  sore  throat,  a condition  which  appears 
to  be  closely  allied  to  true  diphtheria.  This  matter  will  be 
referred  to  again. 

Children  appear  to  be  particularly  susceptible  to  attacks  of 
throat  mischief  under  the  influence  of  overcrowding. 


2.  Products  of  Combustion. 

The  commonest  products  of  combustion  found  in  barracks 
are  probably  derived  from  gas-burners.  An  average  rate  of 
consumption  for  each  burner  would  be  about  4 cubic  feet  per 
hour.  This  is  a liberal  calculation  for  barracks,  where  the 
supply  of  gas  is  regulated  on  economical  principles,  and 
where  the  light  emitted  is  often,  in  the  words  of  Major 
Freeman,  R.A.M.C.,  ‘little  better  than  darkness  visible.’ 

Not  less  than  1,000  feet  of  air  should  be  supplied  in  a 
barrack-room  for  each  cubic  foot  of  gas  consumed. 
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This  is  a matter  which  is  scarcely  ever  likely  in  actual 
practice  to  concern  the  medical  officer,  although  it  is  well  in 
inspecting  a barrack-room  to  note  the  number  of  burners,  and 
at  the  same  time  to  form  an  opinion  as  to  whether  the  fresh  air 
supplied  is  sufficient.  Escape  of  gas  is  far  more  important. 
According  to  the  late  Professor  Corfield,  small  quantities 
produce  a relaxed  and  ulcerated  condition  of  the  throat ; 
large  quantities  cause  death  by  asphyxia.  When  the  gas  is 
cut  off  at  night  and  turned  on  again  in  the  morning  an  escape 
is  particularly  likely  to  occur.  In  the  barrack-rooms  where 
gas  is  turned  off  at  ‘lights  out’  there  is  no  particular  danger, 
but  in  quarters  where  there  is  no  restriction  of  the  kind  the 
possibility  of  serious  escape  is  always  present. 

I can  recall  a case  which  nearly  terminated  in  disaster  to 
an  officer.  The  gas  had  been  cut  off  before  the  hour  at  which 
he  entered  his  room.  He  went  to  bed  by  the  light  of  a candle 
and  omitted  to  turn  the  tap  of  the  burner.  The  gas  was 
turned  on  again  in  the  small  hours,  and  an  early  call,  coupled 
with  an  open  window,  probably  saved  him  from  asphyxia. 

In  small  quantities,  coal-gas  owes  its  deleterious  properties 
to  its  sulphur  compounds;  in  large  quantities  to  the  presence 
of  carbon  monoxide.  It  is  stated,  as  regards  the  latter,  that 
‘as  little  as  0*4  per  cent,  in  the  air  may  cause  death  from 
asph3xxia,  the  gas  uniting  with  the  haemoglobin  of  the  red 
corpuscles  and  displacing  the  oxygen,  so  that  the  red 
corpuscles  can  no  longer  act  as  carriers  of  oxygen  to  the 
tissues,  and  failure  of  the  chief  nervous  centres  results.’* 

The  effect  is  very  insidious  ; there  is  no  violent  struggling, 
such  as  occurs  in  ordinar}^  suffocation.  In  fact,  its  mode 
of  producing  lethal  results  has  caused  its  inhalation  to  be 
a favourite  method  of  suicide  amongst  a certain  class  in  many 
Continental  cities.  Giddiness,  weakness  in  the  legs,  and 
palpitation,  are  among  the  early  symptoms. 

The  danger  of  poisoning  from  carbon  monoxide  is  par- 
ticularly great  when  water-gas  is  supplied  by  munici- 
palities. The  general  principle  of  the  manufacture  of  this 
gas  consists  in  the  breaking  up  of  steam  in  the  presence 

* ‘ Hygiene  and  Public  Health,’  Parkes  and  Kenwood. 
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of  incandescent  coke.  The  hydrogen  of  the  steam  remains 
free,  while  the  oxygen  combines  with  the  carbon  of  the  coke, 
forming  carbon  monoxide.  What  is  known  as  Dowson  gas 
is  of  the  same  nature.  Water-gas  does  not  consist  only 
of  carbon  monoxide,  but  also  of  hydrogen,  marsh-gas,  etc. 
Carbon  monoxide,  however,  is  the  only  constituent  which 
need  occupy  the  attention  of  the  medical  officer. 

The  nature  of  the  gas  used  in  barracks  should  invariably 
be  ascertained,  and  it  would  be  well  if  a note  concerning  it 
were  embodied  in  all  sanitary  reports.  The  use  of  water-gas 
was  the  subject  of  inquiry  by  a Departmental  Committee 
in  1899,  it  recommended  that  the  use  of  any 

poisonous  gas  for  lighting  purposes,  which  does  not  possess 
a distinct  odour  should  be  prohibited.  Recent  Acts  have 
required  that  the  quantity  of  carbon  monoxide  in  gases  of 
this  nature  should  be  limited  to  14  per  cent.,  and  that  the 
gas  should  be  strongly  scented.  The  danger  of  the  gas  may 
be  gathered  from  the  fact  that  in  the  annual  reports  of  the 
Factory  Department  there  were  at  least  fifty-one  cases  of 
poisoning,  including  seventeen  deaths,  between  1899  and 
1903.  Artificial  respiration  is  the  proper  treatment  in 
cases  of  poisoning  ; and  the  administration  of  oxygen,  when 
possible.  The  advent  of  electric  light  in  all  barrack-rooms 
will,  in  this  connection,  constitute  a new  sanitary  era. 

Gas  stoves  are  occasionally  found  in  barracks.  If  provided 
with  thoroughly  adequate  flues,  and  ordinary  precautions  are 
taken,  they  have  much  to  recommend  them.  The  reflector 
stove,  which  has  no  flue,  should  not  be  tolerated  anywhere. 
Oil  stoves  and  oil  lamps  are  sometimes  used  in  barracks,  and 
it  is  commonly  believed  that  the  products  of  combustion  in 
these  cases  do  not  possess  any  marked  deleterious  powers. 
The  matter  is,  however,  doubtful  at  present.  Personally, 
I think  they  are  objectionable  ; the  products  of  combustion 
pollute  the  air  of  the  room,  and  it  is  stated  that  more  oxygen 
is  consumed  than  in  the  case  of  coal-gas.  Cast-iron  stoves, 
from  a hygienic  point  of  view,  are  among  the  worst  possible. 
It  is  well  known  that  they  give  off  varying  quantities  of  carbon 
rqonoxide,  and  it  is  difficult  to  attribute  to  any  other  cause 
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an  ill-defined  form  of  ill-health  of  which  I had  recent  ex- 
perience in  barracks.  The  use  of  these  stoves  has  been 
answerable  for  more  than  one  tragedy.  It  must  not  be 
forgotten  that  suffocation  by  carbon  monoxide  is  devoid 
of  the  sensations  attendant  on  the  usual  forms  of  asphyxia. 
The  gas  is  odourless  unless  artificially  scented,  as  it  should 
be,  and  may  easily  cause  death  during  sleep ; or  the  victim, 
already  deeply  under  the  influence  of  the  gas,  may  expire 
during  an  effort  at  movement,  the  weakened  heart  being 
unable  to  bear  the  slightest  strain.  This,  it  is  believed,  was 
the  cause  of  the  death  of  M.  Zola,  the  novelist. 

3.  The  Soil. 

The  air  which  is  contained  in  the  superficial  layers  of  the 
soil  is  often  contaminated  by  emanations  from  the  decompos- 
ing organic  matter  which  has  found  its  way  below  the  surface. 
Decaying  vegetable  matter,  animal  refuse  of  all  sorts,  effluvia 
from  graveyards,  leakage  from  drains  and  gaspipes,  and 
notably  from  cesspools,  all  contribute  towards  the  same  result. 

Ground  air  is  amenable  to  the  same  influences  as  air  any- 
where else,  and  it  follows  that  sufficient  aspirating  power 
will  draw  this  air  in  any  given  direction.  The  heated  and, 
therefore,  rarefied  air  of  a dwelling-house  or  other  building, 
or  possibly  of  a tent  or  block-house,  must  have,  to  a certain 
extent,  the  above  effect  on  the  ground  air  beneath  it,  and 
considering  the  imponderable  nature  of  bacterial  forms,  it  is 
not  difficult  to  accept  the  possibility  that  such  may,  in 
addition  to  gaseous  matters,  find  their  way  out  of  the  soil 
and  into  the  abodes  of  men. 

Experience  in  South  Africa  certainly  conduces  to  a belief 
in  such  a possibility  as  the  above,  and  support  is  obtained,  in 
this  connection,  by  certain  well-known  views  of  Sir  Charles 
Cameron,  who  has  affirmed,  as  regards  Dublin,  that  the 
specific  organism  of  enteric  fever  may  be  carried  into  the 
atmosphere  of  dwellings  by  movements  of  the  ground  air.  It 
is  in  foreign  stations,  particularly  where  temporary  barracks 
are  in  use,  that  the  question  of  ground  air  is  likely  to  present 
itself  to  the  attention  of  the  medical  officer.  I have  seen 
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quarters  in  which  the  planking  of  the  floor  was  laid  directly 
on  the  surface  of  the  ground,  and  I remember  a quarter 
in  St.  Helena,  in  which,  although  the  planks  were  fixed  on 
joists,  the  latter  were  in  direct  contact  with  the  soil  which 
there  was  good  reason  to  consider  as  being  seriously  polluted 
with  organic  matter.  There  was  no  ventilation  of  any  kind 
beneath  the  floor,  nor  was  there  anything  in  the  way  of  a 
covering  of  impermeable  material  to  prevent  emanations 
rising  from  the  earth.  These  defects  were  detected  by  a 
board  of  officers  who  were  called  upon  to  investigate  the 
occurrence  of  a case  of  enteric  fever  in  the  quarters  in 
question.  It  is  noteworthy  that  there  were  no  other  cases 
in  the  garrison,  and  that  the  usual  sources  of  infection  were 
absolutely  excluded. 

In  Canada  and  the  United  States  where  heating  by  hot 
air  instead  of  open  fireplaces  is  common,  it  may  be  questioned 
as  to  how  far  the  prevalence  of  diphtheria  in  the  towns  during 
the  winter  months  may  be  caused  by  the  aspirating  effects  of 
dwelling-houses.  It  is  also  likely  that  this  result  may  be  due 
to  the  multiplication  of  water-closets,  notably  in  New  York. 

To  attempt  to  comment  at  length  on  matters  of  which 
I have  had  no  prolonged  experience  would  certainly  be  an 
act  of  presumption,  but  the  possibility  suggested  above  would 
not  appear  to  be  unworthy  of  the  attention  of  medical  officers 
stationed  in  British  North  America. 

Ventilation. 

If  ventilation  can  be  justly  defined  as  the  means,  either 
natural  or  artificial,  by  which  an  adequate  quantity  of  fresh 
air  is  supplied  to  human  beings,  it  is  plain  that  the  location 
and  surroundings  of  barracks  are,  as  regards  this  matter, 
factors  of  prime  importance. 

Illustrations  of  the  above  fact  are  readily  forthcoming. 

Delhi  is  a case  in  point.  At  this  station  the  troops  are  not 
only  located  within  a walled  city,  but  the  British  garrison 
occupies  a fort  which,  although  open  towards  the  east,  acts 
as  a serious  check  to  air  coming  from  the  other  points  of  the 
compass.  This  is  aggravated  by  the  heat  absorbed  by  and 
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radiated  from  the  sandstone  walls  of  the  fort,  which  are 
about  6o  feet  high. 

The  entrances  to  the  fort  are  three  in  number,  and  two  of 
these,  known  respectively  as  the  Lahore  and  Delhi  gates, 
consist  each  of  double  archways,  placed  at  right  angles  to  one 
another,  and  separated  by  a space  about  6o  feet  square.  This 
space  is  closed  in  on  three  sides  by  a fortification  of  great 
thickness,  and  on  the  fourth  side  by  the  wall  proper  of  the 
fort.  The  scheme  was  no  doubt  excellent  for  purposes  of 
defence,  but  at  present  it  only  serves  to  check  currents  of  air. 


FIG.  8.— OUTER  DELHI  G.A.TE  OF  THE  FORT,  DELHI. 


and  helps  to  intensify  the  undesirable  features  which  the  fort 
presents  as  a place  of  residence.  Figs.  8 and  9 show  the 
arrangement  of  the  Delhi  Gate.  The  Lahore  Gate  is  iden- 
tical in  construction  with  the  above. 

The  authorities  have,  doubtless,  had  excellent  reasons  in  the 
past  for  holding  the  fort  by  means  of  a British  garrison.  The 
plan,  however,  necessitates  the  maintenance  of  a convalescent 
home,  the  use  of  which  is  sanctioned  for  five  months  of  the 
year.  The  home  is  established  in  a building  of  historic 
interest,  from  its  association  with  the  Mutiny,  known  as 


FIG.  Q.— INNER  DELHI  GATE  OF  THE  FORT,  DELHI 
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Hindu  Rao’s  house.  It  stands  on  an  elevated  position  on 
the  ‘ Delhi  ridge,’  and  is  well  away  from  other  buildings. 
The  plan  of  maintaining  such  a home  is  an  excellent  one, 
and  well  repays  the  expense  which  it  involves.  A scheme 
is,  however,  now  in  existence  for  the  establishment  of 
barracks  near  the  home,  so  that  the  continuance  of  the 
latter  may  possibly  be  found  unnecessary.  The  good  effects 
of  the  home  fully  justifies  the  belief  commonly  entertained 
as  to  the  results  of  residence  within  the  walls  of  the  fort. 


FIG.  10. — KASHMIR  GATE  OF  DELHI  CITY. 


These  results  are  not  to  be  confounded  with  the  malaria 
common  in  Delhi  after  the  rains,  but  appear  to  be  due  to 
the  absence  of  free  circulation  of  air,  and  great  heat  from 
the  walls,  during  the  hottest  months  of  the  year.  The  walls 
of  the  city  also  naturally  check  currents  of  air,  and  so  raise 
the  general  temperature  of  the  area  they  enclose.  The 
change  in  temperature  is  noticeable  on  entering  or  leaving 
the  city  through  the  Kashmir  gate,  this  being  the  principal 
entrance  (Fig.  10). 

Looking  at  the  subject  of  ventilation  in  its  broadest  sense. 
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the  position  of  barracks  assumes  an  importance  which  might 
otherwise  be  overlooked.  It  seems  far  more  reasonable,  on 
sanitary  and  consequently  on  economical  grounds,  to  locate 
men  where  natural  conditions  in  the  way  of  an  unstinted  air- 
supply  are  favourable  to  health,  than  to  resort  to  measures 
which  necessitate  all  sorts  of  administrative  and  structural 
complexities  designed  to  eliminate  the  evil  influences  of 
surroundings  which,  as  far  as  troops  are  concerned,  might 
well  have  been  non-existent. 

In  annual  reports  of  medical  officers  the  position  of  the 
barracks,  relative  to  their  surroundings,  is  stated  at  some 
length,  but  whether  the  actual  or  probable  influence  of  the 
above  on  the  health  of  the  men  is  discussed  in  detail  is 
quite  another  matter.  It  is  only  by  repeated  insistence  that 
reforms  can  be  brought  about,  and  acts  of  saving  effected  at 
the  expense  of  efficiency  are  very  doubtful  advantages  from 
an  economic  point  of  view. 

In  St.  Helena  the  barracks  both  in  Jamestown  and  at 
Ladder  Hill  are  so  situated  with  reference  to  prevailing 
winds  as  to  necessitate  the  advisability  of  moving  all  troops 
to  Longwood  during  certain  months.  In  the  last-named 
district  the  south-east  trade  wind  blows  almost  uninterruptedly 
throughout  the  year,  and  the  measure  was  therefore  literally 
a ^ change  of  air  ’ for  the  men,  and  never  failed,  in  my  experi- 
ence, to  benefit  the  general  health. 

The  Third  Battalion  West  India  Regiment  shortly  after 
its  arrival  in  the  island  was  moved  to  Deadwood  Plain 
which  is  in  the  immediate  vicinity  of  Longwood,  and  the 
marvellous  improvement  in  general  health  left  no  doubt  as 
to  the  wisdom  of  this  step.  This  subject  will  be  again 
referred  to  under  the  heading  of  ‘ Climate.’  Instances  could 
probably  be  multiplied  in  which  changes  of  this  kind  are 
found  to  be  necessary  for  troops,  and  the  reason  for  this 
necessity  will,  if  traced  to  its  ultimate  cause,  be  often  found 
to  originate  in  a deficiency  of  fresh  air  at  certain  periods  of 
the  year.  There  are  strong  indications  that  in  future  the  site 
of  barracks  will  be  determined  with  regard  to  their  fitness 
for  occupation  at  all  seasons,  and  such  considerations  must 
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certainly  result  in  increased  efficiency,  with  a corresponding 
diminution  in  ultimate  expenditure. 

Before  attempting  the  discussion  of  the  internal  ventilation 
of  barracks  and  quarters,  it  should  be  understood  that  hot  air 
expands,  and  in  so  doing  loses  weight  inversely  to  its  gain 
in  volume.  The  rate  of  expansion  is  determined  by  a well- 
known  law,  which  states  that  the  volume  varies  directly  as 
the  temperature  when  the  pressure  is  constant.  Air  expands 
at  a uniform  rate  of  part  of  its  volume  for  each  rise 
of  1°  F.  The  weight  also,  as  just  stated,  varies  inversely  as 
the  volume.  Suppose,  for  instance,  that  i litre  of  air  has 
expanded  by  heat  into  2 litres ; if  we  now  take  i litre  of  this 
expanded  air  and  weigh  it,  it  will  possess  exactly  half  the 
weight  of  the  original  litre.  The  following  illustration 
may  help  to  make  the  matter  clear.  A battalion  in  close 
formation  is  suddenly  exposed  to  a destructive  fire  and 
opens  out  instantly,  so  that  it  covers  exactly  eight  times  the 
space  that  it  previously  did.  It  is  evident  that  the  numerical 
strength  of  the  troops  which  cover  the  original  area  will  be 
eight  times  less  than  that  of  the  unit  which  previously 
occupied  the  same  ground.  In  this  illustration  the  area 
covered  by  the  unit,  or  by  any  part  of  it,  represents  a volume 
of  air  the  weight  of  which  is,  in  turn,  represented  by  the 
numerical  strength  of  the  men. 

The  hot  expired  air,  being  comparatively  deficient  in 
weight,  is  pressed  upwards  by  the  surrounding  atmosphere, 
while  the  comparatively  cold  and  heavy  air  of  the  latter 
rushes  by  every  available  channel  to  re-establish  the  balance 
of  pressure.  It  follows  that  the  light  and  heated  air  must 
rise  until  such  time  as  it  gains  weight  by  loss  of  heat 
and  consequent  contraction,  when  it  gradually  sinks  into 
the  lower  and  denser  strata.  It  is  therefore  important 
that  the  outlets  should  be  so  placed  that  the  foul  and 
heated  air  should  have  facilities  for  escape  before  it  has 
time  to  cool.  Excessive  height  in  rooms  is  consequently 
objectionable ; and  outlets  should  be  as  near  the  ceiling  as 
possible,  as  otherwise  impure  air  may  find  a lodging  above 
them,  and  after  losing  heat  and  gaining  weight,  may  descend 
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to  the  lower  parts  of  the  room.  For  this  reason,  windows 
which  open  directly  to  the  ceiling  are  a great  advantage.  It 
should  also  be  borne  in  mind  that  the  organic  products  of 
respiration  do  not  diffuse  themselves  equally  through  a room, 
but  have  a tendency  to  remain  in  particular  parts. 

It  has  been  explained  above  how  an  inrush  takes  place, 
into  dwellings,  of  atmospheric  air  to  replace  that  which  has 
expanded  by  heat.  It  is  one  of  the  objects  of  ventilation  to 
introduce  this  entering  air  at  a height  which  will  not  be  pro- 
ductive of  unpleasant  draughts ; if  this  purpose  can  be  suc- 
cessfully attained,  the  air  from  the  exterior,  being  heavier 
than  that  which  is  in  the  apartment,  gradually  sinks  by  its 
own  weight,  and  the  sensation  of  chill  to  feet  and  legs  is 
entirely  avoided.  Entering  currents  should  be  directed 
upwards. 

If  barracks  are  to  be  successfully  ventilated  the  air  must 
be  introduced  in  such  a way  as  not  to  cause  discomfort, 
otherwise  the  men  will  most  certainly  endeavour  to  hermeti- 
cally seal  every  possible  inlet.  It  has  already  been  stated 
that  men  are  not  likely  to  suffer  during  the  day  from  impure 
air,  but  there  is  no  disguising  the  fact  that  the  atmosphere  of 
a barrack-room  on  a winter  night  tends  to  become  miost 
horribly ^foul.  The  foetor  is  naturally  aggravated  when  the 
fire  dies  down,  and  the  extracting  power  of  the  flue  is  corre- 
spondingly lessened. 

It  should  now  be  evident  from  what  has  gone  before  that 
in  considering  questions  of  barrack  ventilation  the  two 
leading  factors  which  make  for  success  are  : 

1.  The  establishment  of  outlets  in  those  positions  towards 
which  foul  and  heated  air  naturally  tends  to  flow. 

2.  The  establishment  of  inlets  at  a height  which  will  not 
interfere  with  the  comfort  of  occupants. 

It  may  be  added  that  inlets  and  outlets  should  approxi- 
mately correspond  in  areas  of  aperture. 

Boyle’s  system  of  ventilation  is  based  on  these  principles. 
The  inlets  are  placed  at  a suitable  height,  and  the  stream  of 
air  is  directed  upwards. 

The  outlets,  on  the  other  hand,  are  placed  in  those  posi- 
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tions  indicated  by  Nature  as  being  the  most  suitable— viz., 
in  the  highest  parts  of  a room. 

Figs.  II  and  12,  for  the  original  of  which  I am  indebted 
to  Messrs.  R.  Boyle  and  Son,  show  the  application  of  the 
principle  to  barracks.  The  scheme  is  in  existence  in  the 
Reina  Christina  Barracks,  Madrid,  and  is  stated  to  work 
‘ to  perfection.’ 

It  is  a noticeable  feature  in  the  above  plan  that  the 
necessity  for  both  inlets  and  outlets  is  fully  recognised. 

Outlets,  without  adequate  inlets,  may  become  useless  for 
their  original  purpose.  Outlets,  in  fact,  may  become  inlets. 
To  keep  a fire  burning  in  a tightly-closed  room  means  reflux 
of  smoke  from  the  chimney,  as  the  latter  is  the  only 
aperture  by  which  atmospheric  air  can  enter  to  readjust  the 
balance  of  pressure  disturbed  by  the  expansion  of  the  heated 
air  in  the  interior. 

If  the  outlets  can  be  kept  warm  by  artificial  means,  so 
much  the  better.  This  principle  is  adopted  in  one  mode  of 
ventilation  which  exists  in  certain  military  hospitals.  A tube, 
the  upper  end  of  which  opens  into  the  external  air,  is  expanded 
into  a trumpet  shape  at  its  lower  aperture  which  is  placed 
directly  over  a lamp  used  for  lighting  purposes ; air  is  con- 
sequently sucked  directly  into  the  mouth  of  the  tube. 

Tobin’s  ventilator  is  one  of  old  standing.  It  consists  of  an 
upright  tube  usually  placed  in  the  corner  of  an  apartment, 
the  lower  end  opening  outside  the  building,  and  the  upper 
end  terminating  about  5 feet  from  the  floor.  It  is  not  a 
particularly  sightly  arrangement,  and  in  barracks  its  utility 
would  probably  be  nullified  by  the  insertion  into  it  of 
clothing  or  articles  of  another  nature.  It  generally  acts 
as  an  inlet,  and  is  intended  as  such.  It  has  been 
mentioned  as  an  example  of  a ventilator  which  would 
probably  be  rendered  useless  if  left  under  the  control  of 
the  men.  This  objection  does  not  apply  to  roof  or  ridge 
ventilators. 

A well-known  and  excellent  ventilator  of  the  former  kind 
is  that  of  McKinnell  (Fig.  13).  Air  enters  by  the  outer  tube  A, 
and  is  then  deflected  over  the  expansion  B,  and  mixes  with 
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the  rest  of  the  air  of  the  room ; it  finally  makes  its  exit  by 
the  tube  C.  A cowl  or  cover  suspended  over  the  upper 
aperture  of  this  tube  will  prevent  the  entrance  of  rain. 

gas  jet  or  lamp  placed  close  to  the  inner  tube  is  a great 
help,  but  it  is  not  essential. 

In  barracks  the  ventilators  commonly  consist  of  metal 
valves  which  are  worked  by  cords ; the  latter  are  con- 
stantly removed  or  broken  by  the  men,  and  the  valves 
themselves  are  frequently  out  of  order.  The  method  is 
too  well  known  by  men  in  the  service  to  need  detailed 
description. 

good  means  of  ventilating  barracks  would  be  by  the 


Arrows  show  the  direction  of  air  currents. 


Hinckes-Bird  method.  This  is  simplicity  itself,  and  consists 
in  placing  a block  of  wood  under  the  whole  length  of  the 
lower  window  sash.  This,  of  course,  results  in  the  top  of  the 
sash  being  raised  above  the  lower  edge  of  the  upper  sash. 
Air  can  now  enter  the  room  between  the  sashes  at  a height 
that  does  not  cause  annoyance  by  the  creation  of  draught. 

There  are  many  schemes  by  which  warmed  air  might  be 
supplied  to  barracks  by  mechanical  means.  Such  methods 
are  classed  under  the  general  heading  of  artificial  ventilation. 
Cubic  space,  under  these  circumstances,  could  be  diminished; 
as  warm  air  can  be  changed  far  more  frequently,  without 
causing  annoyance,  than  air  at  a lower  temperature.  It  is. 
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however,  very  doubtful  if  such  methods  would  be  generally 
desirable  in  the  case  of  troops. 

What  are  known  as  ventilating  stoves  introduce  a supply 
of  air  at  a pleasant  temperature.  Unfortunately,  there  are 
many  objections  to  stoves  besides  those  which  particularly 
dpply  to  cast  iron.  Stoves  make  the  air  of  a room  unduly 
dry,  so  much  so  that  the  defect  has  to  be  remedied  by  placing 
open  vessels  of  water  about  the  room. 

Taking  the  above  facts  into  consideration,  it  seems  likely 
that  Boyle’s  principle,  already  discussed,  appears  to  be  one  of 
the  best,  but  where  this  is  inapplicable  the  Hinckes-Bird 
method,  with  the  modification  noted  below,  will  probably 
give  as  good  results  as  any  other.  The  latter  is  particularly 
suitable  to  married  quarters ; it  cannot  be  easily  tampered 
with  — at  any  rate,  not  without  detection ; does  not  get 
out  of  order  by  rust  or  otherwise ; does  not  offend  the  eye 
of  the  soldier  with  the  appearance  of  an  open  window  ; and, 
above  all,  it  effects  the  purpose  for  which  it  is  intended. 

The  modification  referred  to  above  is  shown  in  Fig.  14, 
copied  by  permission  of  Professor  Glaister  from  his  well- 
known  ‘ Manual  of  Hygiene.’  The  modification  is  Professor 
Glaister’s  design,  and  is  thus  described  by  him  : ‘ One  block^ 
which  is  always  at  hand,  serves  for  all  weathers.  This  is 
effected  by  counter-sinking  into  the  lower  frame  of  the  lower 
sash  a movable  teak  block,  which  may  be  lengthened  or 
shortened  by  means  of  two  screws  working  in  brass  slots. 
When  this  block  is  pushed  “ home,”  it  is  “flush  ” with  the 
level  of  the  frame  ’ (‘  Manual  of  Hygiene  for  Students  and 
Nurses,’  by  John  Glaister,  M.D.,  D.P.H.,  p.  52).  A distinct 
drawback  in  the  original  form  is  the  necessity  for  blocks 
of  different  sizes  to  regulate  the  height  of  the  lower  sash.  Pro- 
fessor Glaister’s  design  entirely  obviates  this  defect.  It  might, 
with  great  advantage,  be  introduced  into  all  married  quarters. 

Another  good  ventilating  window  has  been  designed  by 
Mr.  Chaddock  of  Liverpool.  For  figures  and  description  of 
this  window  I am  again  indebted  to  the  kindness  of  Professor 
Glaister  (see  Figs.  15,  16,  17).  It  would  answer  well  in 
offices  or  messes. 
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Sheringham’s  valve  consists  of  a plate  in  the  wall  near  the 
ceiling.  It  is  provided  with  side-checks  and  a counterpoise, 
so  that  it  can  be  closed  or  opened  as  desired.  The  air  is 
commonly  admitted  through  a perforated  iron  screen.  The 
angle  which  the  upper  surface  of  the  plate  forms  with  the 
external  opening  is  always  less  than  a right  angle,  so 
that  the  entering  air  is  directed  towards  the  ceiling.  This 
ventilator  would  answer  well  for  offices,  quarters,  etc.,  but  in 


FIG.  14. — A NEW  METHOD  OF  WINDOW  VENTILATION  SUGGESTED 

BY  PROFESSOR  GLAISTER. 

It  may  be  made  to  act  as  an  ordinary  sash  window  with  up-and-down  movement. 

It  is  a modification  of  the  Hinckes-Bird  arrangement.  There  is  only  one  block 
which  is  always  at  hand,  and  serves  for  all  weathers.  This  is  effected  by  counter^ 
sinking  into  the  lower  frame  of  the  lower  sash  a movable  teak  block,  which  may  be 
lengthened  or  shortened  by  means  of  two  screws  working  in  brass  slots ; when  this 
block  is  pushed  home  it  is  Hush  with  the  level  of  the  frame  (‘  Manual  of  Hygiene 
for  Students  and  Nurses,’  by  John  Glaister,  M.D.,  D.P.H.). 

barrack-rooms  it  would  be  very  liable  to  damage  by  rough 
usage. 

Ellison’s  perforated  bricks  are  a fairly  common  means  of 
ventilation.  The  openings  are  trumpet-shaped,  the  larger 
end  being  inside  the  house,  so  that  the  air  is  diffused  on 
entry.  If  they  proved  to  be  an  annoyance  they  would  very 
soon  be  plugged  up  by  the  men. 

A suggestion  which  would  be  well  worth  the  careful 
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Fig.  16. 


FIGS.  15,  [6,  17. — THE  CHADDOCK  WINDOW. 

By  turning  the  handle  of  the  lever  N,  the  louvre  or  hopper  sash  at  top  of  window,  B A,  is 
opened  by  the  action  of  the  rod  C to  any  angle  desired,  and  is  fixed  in  position.  The  sash 
may  be  fitted  as  a hopper,  as  in  A,  Fig.  16,  or  as  a louvre,  as  in  B B.  By  turning  the  lever 
handle  still  further,  the  lower  sash  of  the  window  may  be  swung  open,  as  in  Fig.  15,  when  the 
room  may  be  flushed  with  air  ; and  by  still  further  turning  the  lever,  this  sash  may  be  swung 
into  a position  at  right  angles  to  the  window-frame.  The  whole  window  may  be  closed 
weather-tight  by  reversing  the  movement  of  the  lever-handle  (‘  Manual  of  Hygiene  for 
Students  and  Nurses,’  by  John  Glaister,  M.D.,  D.P.H.). 
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consideration  of  the  War  Office  is  that  of  Dr.  Parkes 
and  Kenwood  — viz.:  'To  construct  a shaft  at  one  side 
of  or  surrounding  the  chimney  flue,  with  an  inlet  near 
the  ceiling  of  the  room  and  the  outlet  at  the  level  of  the 
chimney-top.  The  air  escaping  from  the  room  will  then 
have  its  temperature  kept  up  by  contact  with  the  chimney 
flue,  thus  aiding  the  up-draught,  while  the  risk  of  reflux  of 
smoke  will  be  avoided.’  * 

Ventilation  on  board  ship  is  a subject  which  can  scarcely 
fail  to  occupy  the  attention  of  medical  officers  in  charge  of 
transports.  There  seems  to  be  a prevalent  idea  that  the 
revolving  electric  fans  which  are  often  in  use  do  all  that  is 
required  in  furnishing  a sufficient  supply  of  fresh  air  ; in 
reality,  the  only  result  which  their  presence  effects  is  the 
constant  movement,  but  by  no  means  the  removal,  of  the  foul 
air  which  collects  in  cabins  and  between  decks.  No  doubt 
they  have  a cooling  effect,  and  are  so  far  conducive  to 
comfort,  but  they  cannot  be  rightly  regarded  as  an  adequate 
means  of  ventilation  in  the  proper  sense  of  the  word. 
Exhaust  fans,  if  large  enough  and  placed  in  suitable  positions, 
are  excellent  as  a means  of  removing  foul  air,  but  this  foul  air 
is  sometimes  replaced  by  more  of  the  same  nature  from  the 
other  parts  of  the  ship.  The  use  of  exhaust  fans  together 
with  wind-sails  answers  well,  but  a great  deal  must  depend 
on  where  the  exhaust  fans  are  placed.  When  hatches  are 
battened  down,  an  exhaust  fan  would  have  for  its  main 
effect  the  transference  of  air  from  one  part  of  the  ship  to 
another.  To  insure  the  purpose  for  which  the  fans  are 
intended,  a liberal  supply  of  fresh  air  should  be  available, 
either  by  means  of  propulsion  or  by  wind-sails. 

By  this  combination  of  exhaustion  and  supply,  a current 
of  air  can  be  passed  more  or  less  from  stem  to  stern  of  a 
ship. 

Ships  are,  of  course,  not  all  constructed  alike,  and  apart 
from  fundamental  differences  of  design,  the  problem  of 
ventilation  presents  varying  aspects  according  to  the  weather, 
the  winds,  the  number  of  persons  on  board,  the  nature  of  the 
* ‘ Hygiene  and  Public  Health,’  Parkes  and  Kenwood. 
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cargo,  etc.  It  is  stated  that  good  ventilation  can  be  obtained 
on  board  steamships  by  utilizing  the  heat  of  the  furnaces  to 
extract  the  air  from  other  parts  of  the  ship,  through  special 
shafts. 

Experience  gained  on  transport  duty  cannot  be  compared 
with  that  of  medical  officers  of  the  Royal  Navy  or  of  the 
passenger  service,  and  the  above  remarks  are  by  no  means 
intended  as  dogmatic  assertions  with  regard  to  questions 
concerning  which  others  are  far  better  qualified  to  form 
accurate  opinions. 

There  are,  in  conclusion,  a few  simple  facts  concerning 
problems  of  ventilation,  which,  in  view  of  their  general 
applicability,  are  worth  committing  to  memory. 

1.  That  the  loss  in  velocity  of  air,  by  friction,  in  a shaft 
is  directly  as  the  length  of  the  shaft.  In  other  words, 
with  a shaft  i foot  long  and  another  shaft  2 feet  long, 
the  loss  in  the  second  would  be  double  that  in  the  first. 
The  sectional  area  is,  of  course,  presumed  to  be  the  same  in 
the  two  shafts. 

2.  For  shafts  of  unequal  size  the  loss  by  friction  varies 
inversely  as  the  diameter  of  the  cross  section  in  each.  This 
is  an  important  rule  to  remember,  as  it  makes  clear  the 
fact  that  an  undivided  opening  of  i square  foot  is  by  no 
means  the  same  thing  as  an  opening  of  i square  foot  divided 
into  four  equal  parts.  The  diameter  of  each  of  the  four 
small  squares  is  half  that  of  the  large  undivided  square, 
and  the  loss  by  friction  will  be  consequently  doubled  in  the 
case  of  the  divided  opening. 

3.  A circle  is  a figure  which  contains  the  largest  area 
within  the  smallest  periphery,  and  as  the  smaller  the  periphery, 
with  equal  areas,  the  less  the  friction,  it  is  evident  that  all 
ventilating  shafts  should  be  circular.  In  the  case  of  two 
shafts,  each  of  i square  foot  area,  one  shaft  being  a circle 

and  the  other  a square,  the  velocit}^  of  the  current  through 

o r 

the  square  shaft  will  be  — that  of  the  velocity  through  the 

4 

circular  shaft,  the  periphery  of  the  shafts  being  respectively 
34  feet  and  4 feet. 
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4.  Each  right  - angled  bend  in  a shaft  diminishes  the 
velocity  of  the  air-current  by  one  half. 

By  keeping  these  rules  in  mind,  medical  officers  and 
others  can  come  to  just  conclusions  concerning  many  ques- 
tions connected  with  ventilation,  which  they  are  liable  to 
encounter  in  the  daily  discharge  of  duty.  It  is  particularly 
when  acting  on  boards  concerning  the  fitness  of  quarters  for 
occupation,  that  a knowledge  of  these  rules  is  likely  to  be 
useful.  Within  the  last  few  months  I saw  a quarter,  which 
must  have  been  passed  as  fit  for  occupation  at  some  time, 
with  a ventilating  shaft,  from  the  drain,  diminished  to  half  its 
diameter  in  the  last  few  feet  of  its  course,  and  having  no  less 
than  two  right-angled  bends.  I have  reason  to  believe  that  the 
house  was  built  by  a contractor  who  had  evidently  designed 
the  sanitary  arrangements  more  with  regard  to  his  own 
interests  and  convenience  than  with  reference  to  the  re- 
quirements of  the  health  of  future  occupants.  Perhaps  he 
considered  that  the  pan-closet  he  had  provided  would,  at 
certain  times,  act  as  a suitable  means  of  sewer  ventilation. 
The  above  is  an  illustration  of  the  probable  advantages 
which  will  accrue  from  the  recent  appointment  of  sanitary 
specialists.  To  detail  officers  for  sanitary  duties,  without 
any  regard  to  particular  qualifications,  can  scarcely  be  con- 
sidered a sound  procedure.  It  is  one  thing  to  place  any 
available  medical  officer  on  a board  directed  to  inspect 
completed  quarters,  and  another  thing  to  submit  the  plans 
of  such  quarters,  before  construction,  to  a specially  appointed 
officer  skilled  in  sanitary  science. 

When  medical  officers  were,  to  use  a well-known  epithet, 
‘scarcely  better  than  camp  followers,’  any  such  interference 
would  not  have  been  tolerated,  but  in  more  enlightened 
times  it  is  accepted  as  a thoroughly  sound  principle  that 
the  public  service  should  avail  itself,  to  the  full,  of  knowledge 
which,  apart  altogether  from  a purely  humanitarian  point  of 
view,  has,  without  question,  a distinct  economic  value. 
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CHAPTER  XIII 

FOOD 

Physiology  afBrms  that  a healthy  man  during  an  ordinary 
day’s  work  requires,  in  round  numbers,  300  grains  of  nitrogen 
and  5,000  grains  of  carbon,  and  the  daily  ration  of  the 
British  soldier  has  been  estimated  to  contain  approximately 
these  quantities  of  each  of  the  elementary  substances  in 
question.  The  ration  is  partly  made  up  of  a ^ free  ’ issue  of 
I pound  of  meat  and  i pound  of  bread,  and  a grocery  ration, 
for  which  a slightly-varying  amount  of  about  threepence  or 
fourpence  per  diem  is  charged,  consisting  of  milk,  tea,  sugar, 
bread,  potatoes  and  other  vegetables,  and  condiments.  If 
efficient  and  nineteen  years  of  age,  the  soldier  is  granted  an 
allowance  of  fivepence  per  diem  to  cover  the  above  charge 
plus  certain  expenses  connected  with  the  upkeep  of  kit. 

The  field  ration  is  on  a more  liberal  scale  than  that 
authorized  in  peace.  It  contains  everything  essential,  but,  of 
course,  it  has  to  be  modified  according  to  circumstances.  For 
details  see  paragraphs  27  and  28,  ‘ Allowance  Regulations.’ 

An  enormous  number  of  calculations  have  been  made  to 
show  a scientific  connection  between  the  food  consumed  and 
the  amount  of  work  to  be  done.  Unfortunately,  the  value  of 
the  results  is  discounted  by  the  fact  that  the  digestive  and 
assimilative  powers  vary,  not  only  among  individuals,  but 
also  according  to  general  health,  climate,  season  of  the 
year,  habits,  etc.  In  short,  men  cannot  be  fairly  compared 
to  steam-engines  the  output  of  which  in  work  has  an  exact 
mathematical  connection  with  the  amount  of  fuel  which  is 
used.  No  doubt  there  is  an  exact  mathematical  connection 
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in  the  case  of  men  also,  but  the  conditions  which  govern  it 
are  so  various  and  so  imperfectly  understood  that,  at  present, 
it  cannot  be  fairly  said  to  exist  for  any  practical  purpose. 
Although  such  figures,  as  those  just  referred  to,  are  doubtless 
of  great  scientific  value,  they  should  not  therefore  be  re- 
garded as  other  than  approximate,  and  in  the  meantime  the 
practical  fact  remains  that,  as  a broad  general  rule  which 
has  few  exceptions,  the  physical  condition  of  the  recruit 
is  one  of  steady  improvement.  It  consequently  appears 
needless  to  dwell  on  points  of  pure  physiology,  and  we 
may  accept  the  fact  that  the  diet  allotted  to  the  soldier 
is  ample  and  that,  assuming  the  excellence  of  the  quality 
of  the  food,  there  is  no  necessity  to  consider  the  question 
of  sufficiency.  The  question  of  quality,  as  far  as  bread 
and  meat  are  to  be  considered,  concerns,  in  the  first  place, 
the  supply  department,  but  the  fitness  for  daily  issue,  in 
large  stations,  is  determined  by  a mixed  board  of  which  a 
medical  officer  is  a member.  In  small  stations  the  opinion 
of  the  medical  officer  is  not  taken  as  a matter  of  course,  but 
it  is  always  available  as  a final  decision  if  doubt  arises. 

It  would  be  an  act  of  needless  repetition  to  detail  the 
recommendations  which  have  been  frequently  set  forth,  with 
great  ability,  concerning  meat  inspection.  No  written  de- 
scriptions can,  however,  convey  the  information  which  is 
to  be  gained  by  an  hour  spent  in  actually  examining 
carcasses,  and  hearing  an  accompanying  explanation  from 
an  intelligent  non-commissioned  officer  whose  duties  lie 
in  this  particular  province.  There  are  nevertheless  one  or 
two  points  which  are  well  worth  dwelling  on.  One  is 
the  examination  of  the  pleura  or  membrane  which  is 
found  lining  the  inner  side  of  the  ribs  and  whole  interior 
surface  of  the  chest.  This  membrane  should  be  smooth 
to  the  finger,  and  of  a somewhat  glistening  appearance. 
Roughness  is  a sign  of  disease,  and  if  not  sufficient  in  itself 
to  justify  the  rejection  of  the  carcass,  it  should  certainly  call 
for  the  inspection  of  the  internal  organs,  and  particularly 
the  lungs.  If  the  pleura  has  been  stripped  from  the  ribs, 
there  is  good  reason  to  suspect  that  an  effort  is  being  made 
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to  conceal  the  existence  of  disease,  and  great  caution  should 
be  exercised  in  passing  such  carcasses.  The  lymphatic 
glands  should  also  be  carefully  examined,  as  they  may 
afford  excellent  indications  of  the  presence  of  tuberculosis. 
Enlarged  lymphatic  glands  are  most  suggestive  of  this  con- 
dition. There  is  a chain  of  lymphatics  near  the  spine,  but 
they  are  commonly  removed  by  the  butcher  before  inspec- 
tion. As  one  of  the  principal  reasons  for  meat  inspection  is 
to  guard  against  tubercle,  it  may  not  be  out  of  place  to  refer 
to  the  report  of  the  Royal  Commission  (1895)  appointed  to 
inquire  into  the  effect  on  health  of  the  consumption  of 
tuberculous  meat.  The  following  principles  are  laid  down  : 


{a)  When  there  is  miliary  tuber- \ 
culosis  of  both  lungs  ; 

(b)  When  tuberculous  lesions  are 

present  on  the  pleura  and 
peritoneum ; 

(c)  When  tuberculous  lesions  are 

present  in  the  muscular  sys-  ) 
tern  or  in  the  lymphatic 
glands  embedded  in  or  be- 
tween the  muscles ; 

(d)  When  tuberculous  lesions  exist 

in  any  part  of  an  emaciated 
carcass,  j 

(a)  When  the  lesions  are  confined 

to  the  lungs  and  the  thoracic 
lymphatic  glands  ; 

(b)  When  the  lesions  are  confined 

to  the  liver  ; 

(c)  When  the  lesions  are  confined  | 

to  the  pharyngeal  lymphatic  ! 
glands  ; 

(d)  When  the  lesions  are  confined 

to  any  combination  of  the 
foregoing,  but  are  collectively 
small  in  extent,  ) 


The  entire  carcass 
and  all  the  organs 
may  be  seized. 


The  carcass,  if 
otherwise  healthy, 
shall  not  be  con- 
demned ; but  every 
part  of  it  containing 
tuberculous  lesions 
shall  be  seized. 
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It  is  evident  that,  to  apply  these  principles  in  their  entirety, 
the  internal  organs  ought  not  to  be  removed  before  the  carcass 
is  inspected,  and  it  follows  that  meat  inspection  as  carried 
out  in  the  service  leaves  something  to  be  desired.  It  is  not 
safe  to  accept  lungs,  or  other  parts,  already  removed,  as 
evidence  of  the  healthiness  of  an  animal,  as  it  would  be 
quite  easy  to  substitute  healthy  for  diseased  viscera. 

To  arrive  at  a really  sound  opinion  as  to  the  suitability  of 
meat  for  ration  purposes,  carcasses  should  be  examined  with 
the  lungs  and  abdominal  viscera  in  position.  In  small  stations 
this  might  not  be  possible,  and  in  these  cases  a trustworthy 
representative  of  the  military  authorities  should  be  present 
when  animals,  the  meat  of  which  is  intended  for  rations,  are 
slaughtered.  The  practicability  of  this  measure  is  proved  by 
the  fact  that  it  is  carried  out  at  St.  Helena  without  difficulty, 
and  with  good  results.  Regarding  the  effect  of  cooking  upon 
the  tubercle  bacillus,  the  observations  of  Dr.  Woodhead  are 
well  worth  quoting  : 

' In  the  boiling  and  roasting  experiments,  as  ordinarily 
carried  out  in  the  kitchen,  the  temperature,  however  high  it 
may  be  near  the  surface,  seldom  reaches  140°  F.  in  the 
centre  of  a joint,  except  in  the  case  of  joints  under  6 pounds 
in  weight.  Ordinary  cooking  is  quite  sufficient  to  destroy 
any  smeared  (infective)  material  that  remains  on  the  outer 
surface  of  the  meat,  but  it  cannot  be  relied  upon  in  the 
slightest  degree  to  render  innocuous  the  same  smeared 
material  when  in  the  centre  of  a roll.’ 

In  view  of  these  conclusions,  the  importance  of  careful 
meat  inspection  is  sufficiently  obvious.  Putrid  meat  is,  of 
course,  to  be  detected  without  difficulty  by  the  odour,  but 
occasionally,  in  hot  weather,  contractors  are  apt  to  affirm  that 
the  surface  of  the  meat  may  be  tainted,  although  the  interior 
is  perfectly  sound,  at  the  same  time  pointing  out  that  meat 
in  the  summer  months  cannot  be  prevented  from  superficial 
decomposition.  The  matter  is  readily  set  at  rest  by  plunging 
a knife  into  the  interior  of  the  joint  and  ascertaining,  after 
withdrawal,  if  the  point  has  a smell  of  putrefaction,  or  else 
by  cutting  straight  into  the  flesh  and  opening  it  out. 
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I well  remember  a contractor  making  every  effort  to  in- 
duce a belief  on  my  part  that  the  foetid  carcass  which  he  had 
brought  into  barracks  was  only  affected  on  the  surface,  and 
was  actually  prime  meat.  Examination  of  the  interior  of 
the  muscles  left  no  doubt  of  the  inexactitude  of  his  state- 
ment. The  meat  was  removed  from  the  store  and  was  a 
few  hours  afterwards  identified  by  me  at  the  request  of  the 
police,  who  had  taken  the  would-be  vendor  into  custody  for 
exposing  unsound  food  for  sale.  Another  case  also  occurs 
to  my  memory,  in  which,  after  the  contractors’  meat  had 
been  passed  by  a Garrison  Board,  several  excellent  joints 
were  removed  and  replaced  by  decomposing  fragments  of 
the  most  repulsive  description.  This  incident  occurred  at  a 
foreign  station,  and  it  is  to  the  credit  of  British  tradesmen 
that  complaints,  although  not  unknown,  are  rarely  heard  of. 
Enough  has  probably  been  said  in  this  connection  to  in- 
dicate certain  advantages  which  would  accrue  from  the 
general  introduction  of  military  stock  farms.  In  St.  Helena, 
although  there  was  no  institution  of  the  kind,  the  War  Office 
in  1898  arranged  for  the  supply  of  English  cattle  for  the 
troops.  This  measure  met  with  strong  opposition  on  the 
part  of  the  Government  contractors,  who  endeavoured  to 
prove  that  the  cattle  were  diseased  at  the  time  of  landing, 
and  that  their  own  stock  would  consequently  be  endangered. 
A thoroughly  careful  and  impartial  investigation,  at  which 
the  contractors  were  invited  to  be  present,  left  no  doubt  as 
to  the  good  condition  of  the  beasts,  and,  except  as  far  as 
private  interests  were  concerned,  the  measure  in  question 
gave  universal  satisfaction.  In  India,  stock,  apart  from  that 
which  is  raised  on  the  Government  farms,  is  purchased 
alive  by  the  supply  department  and  killed  in  Government 
slaughterhouses.  The  system  is  an  excellent  one,  and  with 
ordinary  care  it  should  practically  insure  safety  in  the  direc- 
tion of  ration  meat.  It  is  much  to  be  desired  that  a similar 
arrangement  could  be  made  universal  at  home.  There  is,  it  is 
true,  a military  slaughterhouse  at  Aldershot,*  but,  unless  very 

* There  may  be  slaughterhouses  in  certain  other  stations,  but  I have 
never  seen  one  except  at  Aldershot. 
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recent  changes  have  been  effected,  neither  at  this  nor  at  any 
other  station  is  the  meat  inspected  by  the  daily  Garrison 
Board  until  after  slaughter,  and  removal  of  the  viscera.^ 

Daily  samples  of  milk,  both  for  the  sick  and  for  use  in 
barracks,  should  be  submitted  to  examination  by  a medical 
officer.  The  usual  method  of  examination,  which,  by  the 
way,  might  well  be  made  a matter  of  routine  in  certain 
regimental  institutions,  consists  in  ascertaining  the  reaction 
to  litmus-paper,  which  may  be  faintly  acid,  alkaline,  or 
possibly  neutral ; taking  the  specific  gravity ; and,  lastly, 
roughly  estimating,  by  volume,  the  proportion  of  cream. 
The  specific,  gravity  should  vary  from  1,029  to  1,032,  and 
the  percentage  of  cream  should  not  fall  below  6 per  cent. ; 
this  information  is  obtained  by  the  use  of  the  lactometer, 
and  by  allowing  the  milk  to  stand  in  a cylindrical  glass 
vessel  until  the  cream  has  risen.  As  this  elementary  scheme 
of  examination  requires  no  particular  skill,  it  would  have 
an  excellent  field  of  utility  beyond  the  walls  of  the  station 
hospital. 

It  is  necessary  to  form  an  estimate  of  the  cream,  as, 
although  its  removal  would  raise  the  specific  gravity  of  the 
milk,  the  addition  of  water  would  readjust  the  balance,  and 
an  act  of  fraud  would  thus  escape  detection.  This  fact  was 
impressed  on  my  memory  in  a practical  manner  when 
assuming  charge  of  a hospital  in  barracks  situated  in  a 
commercial  centre.  I was  assured  that  the  milk  was  of 
excellent  quality,  and  as  far  as  taste,  specific  gravity,  and 
appearance  on  delivery  were  reliable  indications  of  excel- 
lence, this  was  no  doubt  the  case.  Further  examination 
revealed,  however,  the  almost  entire  absence  of  cream,  the 
addition  of  water,  and  wholesale  adulteration  of  an  uncertain 
nature.  What  the  adulterant  actually  consisted  of  I was 
never  able  to  ascertain,  but  sophistication  had  certainly 
been  practised  with  no  small  degree  of  skill.  I shortly 

* Those  interested  in  this  subject  will  find  much  assistance  in  ‘A  Guide 
to  Meat  Inspection/  by  Captain  (now  Colonel)  J.  Stacpole.  The  work 
is  admirably  arranged  and  illustrated,  and  can  be  consulted  with  great 
advantage  before  beginning  the  practical  study  of  meat. 
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afterwards  inspected  the  so-called  dairy  from  which  the  milk 
was  obtained.  It  was  situated  in  a crowded  thoroughfare  ; 
and  comprised  a small  shop,  of  singularly  uninviting  appear- 
ance, which  answered  the  double  purpose  of  a milk  store 
and  the  emporium  of  a general  dealer.  At  the  back  of  the 
shop  was  a dark  and  foul-smelling  shed  where  the  cows 
passed  a precarious  existence ; and  where  milking  operations 
were  conducted  by  an  individual  who,  to  judge  from  his 
appearance,  was  chronically  in  need  of  washing,  and  under 
general  conditions  which,  apart  from  the  above,  insured 
contamination  of  the  supply  with  all  sorts  of  unnameable 
filth.  I am  happy  to  say  that  early  representations  were  the 
means  of  obtaining  milk  elsewhere.  The  incident  may  be 
worth  recording,  as  it  illustrates  the  necessity  of  not  only 
examining  the  milk,  but  of  inspecting  its  actual  source.* 
Perhaps  in  the  future  the  War  Office  will  be  the  owner  of 
dairy  farms,  under  military  control,  throughout  the  country. 
It  would  be  impossible  to  formulate,  at  present,  detailed 
proposals,  although  the  desirability,  as  a general  principle, 
of  the  measure  in  question  may  be  fully  admitted.  As  it  is, 
this  means  of  supply  is  not  unknown.  At  Aldershot  cows 
are  kept  with,  I believe,  the  best  results,  on  the  sewage  farm; 
and  in  some  other  stations  the  same  arrangement  exists  in 
a modified  form.  India  is  far  ahead  in  this  and  in  other 
branches  of  supply,  the  general  principle  of  official  super- 
vision being  accepted,  although  details  of  administration 
differ  according  to  local  circumstances  At  Delhi  the  cows 
are  kept  in  the  fort,  and  milked  outside  the  hospital ; 
there  is  also  an  excellent  dairy  in  the  fort,  and  it  is  clear 
that,  apart  from  all  other  manifest  advantages,  the  difficulty 
which  these  arrangements  present  in  the  direction  of  fraudu- 

* Rules  for  the  management  of  regimental  institutes  give  the  right  of 
entry,  according  to  the  terms  of  contracts,  to  the  president  of  any  such 
institution,  or  to  his  delegates,  on  premises  frpm  which  milk  supplies  are 
obtained  for  purposes  included  in  this  connection.  Paragraph  ioi6 
King’s  Regulations  for  1899  ^-Iso  gave  the  right  of  entry,  according  to 
terms  of  contracts,  to  Medical  officers  ; the  above  paragraph  has  been 
omitted,  for  some  reason,  in  the  last  edition  of  the  Regulations. 
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lent  enterprise  is  a gain  which  is  too  evident  to  be  disputed. 
The  system  of  military  dairies  obtains  throughout  India, 
and  there  is  no  doubt  that  these  institutions,  being  as  a 
whole  admirably  managed,  are  the  greatest  benefit  to  the 
State  by  the  protection  they  afford  against  the  most  deadly 
forms  of  epidemic  disease.  At  Allahabad  there  is  a dairy 
which  supplies  a very  large  number  of  stations  with  the  best 
of  produce.  This  is  one  of  the  largest  dairies  in  India. 

At  some  of  the  stations  the  dairies  depend  entirely  on 


FIG.  18.— MILCH  cows  FOR  THE  USE  OF  EUROPEAN  TROOPS,  DELHI. 
The  cows  are  milked  within  the  hospital  compound. 


Government  farms  for  their  supplies.  Allahabad  is  a case 
in  point.  At  Lucknow  the  best  effects  in  the  direction  of  a 
diminution  in  the  admission-rate  for  enteric  fever  are  attri- 
buted to  the  Government  dairy  which  is,  in  turn,  dependent 
on  the  Government  farm.*'  At  Meerut  a dairy  is  to  be 
shortly  established  in  connection  with  the  grass  farms,  and 
the  excellence  of  the  results  attained  elsewhere  fully  justifies 

* See  chapter  on  ‘Refuse  Disposal  g also  Army  Medical  Report  for 
1901,  p.  159. 
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the  wisdom  of  this  measure.*  The  first  Government  farm 
was  established  at  Allahabad  by  the  late  Lieutenant-General 
Sir  Hubert  Macpherson.  ‘ His  unflagging  zeal  set  the 
scheme  going,  and  the  practical  lines  he  laid  down  for  its 
working  have  directly  led  to  a success  that  is  to-day  justify- 
ing the  existence  of  similar  farms  all  over  the  country.’ t 
There  can  be  no  doubt  as  to  the  widely-spread  benefits  of 
the  farms.  Full  details  of  their  working  can  be  found  in 


FIG.  19.— PIGS  BRED  ON  GOVERNMENT  FARM. 
Copied  by  permission  from  the  ‘ Farm  Manual.’ 


the  ‘ Farm  Manual,’  published  by  the  Superintendent  of 
Government  Printing,  Calcutta.  The  book  should  be  full 
of  interest  to  military  sanitarians,  as  it  affords  an  excellent 
example  of  going  to  the  very  root  of  the  food  question 
for  troops  — viz.,  the  supply  of  an  army  by  itself.  It  is 
the  work  of  Major  A.  C.  Williams,  Chief  Supply  and  Trans- 

* At  Meerut  regimental  dairies  are  in  existence,  on  the  same  lines  as 
in  other  Indian  stations. 

t ‘ Farm  Manual,’  Preface. 
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port  Officer,  and  Major  D.  J.  Meagher,  Superintendent 
of  Grass  Farms,  and,  as  stated  by  the  authors,  was  begun 
at  the  instance  of  General  Sir  George  White.  Fig.  19 
shows  specimens  of  the  animals  raised,  and  Fig.  20  may 
serve  as  a general  indication  of  the  way  in  which  the  work 
is  done. 

It  is  well  known  that  enteric  fever,  scarlet  fever,  diphtheria, 
and  tubercle,  all  spread  through  the  medium  of  milk.  In 
our  present  state  of  knowledge,  boiling  the  milk  may,  in 
the  absence  of  a special  sterilizer,  be  considered  the  best 


FIG.  20. — MODEL  PIGGERY. 

Copied  by  permission  from  the  ‘ Farm  Manual.’ 


safeguard  in  the  way  of  general  applicability  against  each  of 
the  above.  It  is  not,  however,  always  possible  to  insure  the 
process  being  carried  out,  and  boiling,  it  must  be  remem- 
bered, will  not  affect  poisons  which  have  been  generated  in 
the  milk,  although  the  bacteria  themselves  may  have  been 
killed.  If  the  milk  is  to  be  boiled,  it  should  be  boiled  at 
once  ; in  other  words,  as  soon  as  possible  after  milking,  and 
not  after  hours  of  exposure  to  sun,  dust,  and  dirt  of  all  kinds. 
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with  the  additional  results  of  long  jolting  in  a train  or  milk- 
cart.  These  facts,  coupled  with  the  connection  just  named 
between  milk  and  certain  diseases,  are  strong  arguments  in 
favour  of  the  War  Office  taking  the  supply  of  dairy  foods 
into  its  own  hands,  and  the  same  principle  may  be  extended 
to  other  branches  of  supply. 

Bread  may  be  defined  as  dough  in  which  carbonic  acid 
has  been  generated  or  into  which  it  has  been  forced,  and  the 
mass  subsequently  baked.  Bread  is  usually  made  by  mixing 
yeast  with  wheaten  flour,  water,  and  salt,  and  allowing  the 
yeast  to  ferment  before  a hot  fire.  By  the  action  of  the 
fermenting  yeast  the  starch  is  partly  changed  into  sugar 
and  the  latter  into  alcohol  which  escapes  into  the  air. 
Carbonic  acid,  which  is  also  evolved,  cannot  escape,  being, 
so  to  speak,  entangled  by  the  dough,  and,  forming  little 
chambers  for  itself  by  its  expansion,  it  gives  to  bread  the 
characteristic  spongy  appearance  which  is  so  familiar. 
Certain  points  in  this  method  of  bread-making  require 
particular  attention.  It  is  essential  that  the  yeast  should  be 
of  good  quality,  and  that  the  fermentation  should  not  be 
allowed  to  proceed  unrestrictedly,  as,  in  the  event  of  the 
process  not  being  checked  at  the  right  time,  acids  (lactic, 
butyric,  acetic)  are  formed,  the  presence  of  which  results  in 
the  production  of  a sour  and  unwholesome  loaf.  Alum  is 
used  to  check  over- fermentation ; it  also  whitens  the 
bread ; it  tends  to  produce  constipation  and  dyspepsia, 
and  is  therefore  undesirable.  The  presence  of  salt  is  not 
a necessity;  in  France  it  is  largely  omitted.  Bread  can 
also  be  made  by  means  of  powders  which  evolve  carbonic 
acid  in  the  substance  of  the  dough.  These  powders, 
which  consist  of  the  bicarbonate  of  an  alkali,  together 
with  an  acid  such  as  citric  or  tartaric,  are  extensively 
sold  under  the  name  of  ‘baking-powders.’  They  are 
occasionally  found  to  contain  alum,  and  should  not  then 
be  used.  Baking-powders  are  a great  advantage  on  service. 
In  the  late  winter  and  early  spring  of  1902  I had  charge  of 
the  blockhouses  between  Harrismith  and  Oliver’s  Pass  in 
the  Drakensberg,  and  subsequently  of  those  in  the  neigh- 
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bourhood  of  Tyger  Kloof.  The  men  suffered  considerably 
from  dyspepsia.  This  was  caused,  I think,  by  the  prolonged 
use  of  biscuit,  which  damaged  the  teeth,  and  so  interfered 
with  proper  mastication.  By  way  of  remedy,  yeast  cake  and 
flour  were  issued,  and  the  men  started  baking  operations  in 
field  ovens,  the  latter  being  easily  made  of  sods  cut  out  of 
the  veldt.-  The  bread  which  resulted  was  in  nearly  every 
case  heavy,  sour,  and  generally  undesirable.  Either  the 
men  had  not  the  necessary  skill  for  the  manipulation  of  the 
yeast,  or  else  the  latter  was  of  inferior  quality.  Baking- 
powders  were  substituted,  and  the  bread  that  was  turned  out 
left  nothing  to  be  desired.  The  question  of  the  men’s  teeth 
on  service  is,  needless  to  say,  a very  serious  one,  and  as  it  is 
intimately  associated  with  the  continued  issue  of  biscuit,  the 
subject  of  bread-making  is  one  of  very  high  importance. 

Another  method  of  making  bread  is  by  forcing  carbonic 
acid  into  the  dough.  Bread  produced  by  this  method  is 
generally  knowm  as  ‘aerated.’  It  is  light  and  palatable, 
but  does  not  appear  to  be  so  well  adapted  for  general  use  as 
bread  made  by  other  means. 

Wheat  is  subject  to  a variety  of  diseases  which  are  too 
numerous  to  be  recapitulated  here,  and  an  account  of  which 
may  be  found  in  text-books  on  public  health.  A very  good 
opinion  as  to  the  quality  of  any  sample  of  flour  may  be 
gained  by  simple  inspection,  and  in  the  majority  of  cases, 
on  service  at  least,  there  is  no  necessity  whatever  for  detailed 
analysis.  This  is  a fortunate  circumstance,  as  the  opinion 
of  a laboratory  expert  is  not  always  to  be  obtained.  Wheat 
flour  should  be  white,  or  very  faintly  yellow ; it  should  not 
contain  any  lumps,  or  any  such  should  break  down  easily 
under  the  slightest  pressure ; and  it  should  not  be  acid  to 
either  taste  or  smell.  If  it  can  be  examined  microscopically, 
so  much  the  better ; it  can  then  be  seen  to  consist  of  rounded 
grains  of  different  sizes  (Fig.  21).  The  largest  may  be  about 
YoVo  i^ch  in  diameter,  the  smallest  are  mere  specks.  Inter- 
mediate forms  are  rare.  Indistinct  curved  lines  may  be 
detected  on  the  grains  if  carefully  looked  for. 

In  examining  bread  as  to  its  fitness  for  issue  as  rations. 


2o8 


MILITARY  HYGIENE 


attention  should  be  particularly  directed  to  taste  and  smell ; 
acidity  in  either  case  should  certainly  entail  rejection.  The 
colour  of  the  crumb  should  be  white ; if  pressed  down  with 
the  hand,  a new  loaf  should  rise  when  the  pressure  is  removed. 
The  loaves  should  be  permeated  with  small  cavities.  Any 
part  of  the  bread  from  which  these  are  absent  is  sure  to  be 
be  heavy,  and  therefore  undesirable  as  food.  In  certain 
stations,  notably  in  India,  baking  is  carried  on  in  military 
bakeries,  and,  as  in  the  case  of  dairy  produce  and  meat, 
already  mentioned,  the  system  presents  obvious  advantages. 

The  opinion  of  the  medical  officer  is  occasionally  asked 
with  reference  to  butter.  Besides  an  ordinary  common-sense 
examination,  the  only  method  of  detecting  adulteration,  in 
the  absence  of  special  chemical  apparatus,  is  by  the  micro- 
scope. There  is  a certain  uniformity  in  the  globules  of 


FIG.  21. — WHEAT  STARCH,  SEMI-DIAGRAMMATIC.* 

butter,  which  is  not  the  case  with  fats  used  for  purposes 
of  adulteration.  The  globules  of  margarine,  a common 
adulterant,  vary  greatly  in  size. 

Coffee  is  enormously  adulterated,  especially  on  service. 
There  is  reason  to  believe  that  a good  deal  of  the  coffee 
issued  in  certain  districts  in  South  Africa  was  largely  com- 
posed of  ground  mealies — in  other  words,  Indian  corn.  A 
ready  test  for  the  most  usual  form  of  adulteration  is  to  drop 
some  of  the  suspected  substance  into  water ; coffee  floats, 
chicory  sinks  and  imports  its  colour  to  the  liquid. 

Canteen  supplies  require  careful  and  constant  supervision. 
The  tins  should  be  carefully  inspected  from  time  to  time, 
and  in  all  cases  immediately  after  they  are  received.  All 

* The  grains  are  not  round  enough. 
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those  that  are  bulged  outwards,  or  emit  a hollow  note  on 
percussion,  should  be  rejected ; also  those  that  are  rusty  or 
not  hermetically  sealed. 

Eggs  for  the  hospital  are  commonly  tested  by  placing 
them  in  water  to  which  salt  has  been  added.  Bad  eggs, 
under  these  circumstances,  are  supposed  to  float.  I have  a 
fairly  extensive  experience  of  this  test,  and  I believe  it  to  be 
valueless  except  in  cases  of  advanced  putrefaction.  The 
light  test,  without  being  altogether  reliable,  gives  far  better 
results.  The  test  is  carried  out  by  holding  the  eggs  against 
the  light,  when  stale  eggs  wall  be  found  transparent  at  the 
upper  extremities,  and  fresh  eggs  towards  their  centres  Sup- 
plies from  sources  under  military  control  would  obviate  the 
annoyance  and  disputes  which  arise  from  such  matters. 

Aerated  waters  are  favourite  forms  of  beverage  amongst 
all  ranks — a fact  which  emphasizes  the  importance  of 
guarding  consumers  against  possible  danger.  Manufac- 
turers commonly  give  a discount  on  returned  empties,  and 
the  purposes  to  which  these  empties  have  been  at  times 
applied,  render  the  advantage  of  such  an  arrangement, 
to  anyone  but  the  original  vendor,  exceedingly  doubtful. 

I have  myself  seen  a bottle  of  this  kind  used  for  conveying 
urine  to  the  hospital,  for  purposes  of  examination  ; and  as 
some  manufacturers  pay  for  the  empties  being  returned  from 
any  source,  no  matter  how  suspicious,  the  attendant  risks 
are  obvious.  I have  also  known  these  bottles  to  be  washed 
in  water  from  what  was  little  better  than  a sewer,  and  it  has 
also  come  under  my  knowledge  that  they  are  constantly  sent 
back  from  hospitals  without  any  form  of  disinfection.  It  is 
no  uncommon  sight  in  native  bazaars,  and  elsewhere,  to  see 
men  drinking  out  of  the  mouths  of  the  soda-water  bottles  ; and 
the  latter,  in  the  case  of  native  manufacturers,  run  an  excellent 
chance  of  being  refilled  without  being  washed.  The  associa- 
tion of  this  practice  with  certain  affections  of  the  lips,  mouth, 
and  tongue,  is  too  intimate  to  be  pleasant.  In  addition  to 
the  above,  the  water  used  in  the  manufacture  may  be  obtained 
from  the  most  doubtful  sources,  and  as  the  periods  during 
which  certain  deadly  organisms  survive  under  these  circum- 
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stances  are  far  from  certain,  it  is  well  to  provisionally  accept 
the  serious  danger  which  may  constantly  arise.  Soda-water 
factories  are  now  happily,  to  a great  extent,  under  the 
control  of  military  authorities,  and  the  arrangement  is  one 
which  should  be  universally  adopted. 

I recently  examined  various  samples  of  aerated  beverages 
from  a popular  denominational  institute  started  by  philan- 
thropic enterprise  for  the  benefit  of  soldiers,  and  found  that 
the  water  employed  in  the  manufacture  must  have  been 
obtained  from  a very  suspicious  source,  yielding  as  it  did 
marked  quantities  of  nitrites  and  free  ammonia.  The 
analysis  was  carried  out  at  the  request  of  the  committee  of 
management,  who,  in  a thoroughly  liberal  and  enlightened 
spirit,  were  anxious  to  detect  and  rectify  any  hidden  defects 
in  their  institution. 

In  the  matter  of  foods  the  medical  department  might 
with  advantage  be  consulted  before  contracts  are  made. 
Experience  in  South  Africa  was  of  great  value  in  gauging 
the  methods  adopted  by  certain  enterprising  firms  for  the 
purpose  of  securing  the  acceptance  of  their  goods  by  the 
military  authorities.  Speaking  from  my  own  impressions, 
the  field  supplies  were,  with  few  exceptions,  of  the  most 
excellent  quality,  and  inferior  goods  had  a poor  chance  of 
introduction  amongst  the  troops.'  There  were,  nevertheless, 
certain  articles  which  a medical  officer  with  the  most 
elementary  knowledge  of  food  examination  would  unhesi- 
tatingly have  condemned.  Special  knowledge  was  available, 
but  its  services  do  not  appear  to  have  been  called  into 
requisition  at  the  very  time  that  such  services  were  most 
urgently  needed,  and  the  fact  that  food  was  usually  excellent, 
while  reflecting  the  highest  credit  on  the  supply  department, 
does  not  affect  the  general  principle  that  samples  for  contract 
should  be  submitted  for  examination  to  those  who  are  best 
qualified  to  express  an  opinion  as  to  their  excellence.  To 
ascertain  from  a laboratory  expert  that  a sample  of  food,  for 
which  a contract  already  exists,  is  unfit  for  issue,  is  just  about 
as  consoling  as  to  discover  that  a horse  which  has  been 
purchased  and  paid  for  is  hopelessly  unsound. 
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Food-poisoning. 

Considering  the  amount  of  preserved  food  which  is  con- 
sumed by  officers  and  men  both  at  home  and  abroad,  par- 
ticularly on  service,  it  is  remarkable  that  cases  of  poisoning 
are  not  more  frequent.  They  occur,  however,  sufficiently 
often  to  make  them  a subject  of  interest  and  importance. 

These  cases  should  be  divided  into  two  broad  classes — 
viz.,  chemical  (including  the  products  of  bacterial  energy) 
and  biological.  In  the  former,  the  food  contains  some  form 
of  chemical  poison,  the  presence  of  which  is  usually  the 
result  of  the  action  of  putrefactive  bacteria,  or  else  may  be 
of  a metallic  nature,  such  as  lead,  tin,  copper,  arsenic,  or 
zinc.  Vinegar  or  pickles  should  never  be  stored  or  carried 
in  tins,  as  the  acid  has  a direct  effect  on  many  of  the 
metals  of  which  those  ‘ tins  ’ are  composed.  ‘ Tinned 
asparagus  is  especially  liable  to  take  up  metals,  owing  to 
the  presence  of  aspartic  acid’  (Kenwood). 

In  the  latter  case,  living  bacteria  contained  in  the  food 
develop  poisonous  products  after  being  swallowed.  The 
organisms  are  liable  to  be  carried  throughout  the  body 
and  produce  their  effects  in  distant  parts  of  the  same.  An 
instance  of  this  sort  is  to  be  found  in  the  well  - known 
case  of  the  Welbeck  disease. 

‘At  Welbeck,  Notts,  in  June,  1880,  a large  number  of 
persons  were  taken  ill  after  eating  some  ham  at  a public 
luncheon.  Ballard  found  that  this  was  the  only  condition 
common  to  all  the  sufferers.  . . . The  onset  occurred  in  some 
cases  suddenly,  for  the  most  part  between  twelve  and  thirty- 
six  hours  later.  The  symptoms  included  violent  diarrhoea, 
vomiting,  and  abdominal  pain,  usually  followed  or  accom- 
panied by  pyrexia,  thirst,  headache,  cramps  in  the  limbs, 
cold  sweats,  and  great  prostration.  Particulars  were 
obtained  of  seventy-two  cases,  of  which  four  were  fatal. 
The  ham  was  observed  to  have  a disagreeable  taste,  but 
was  not  suspected  to  be  tainted.  It  had  been  exposed  to 
sewer  air.  Samples  of  the  suspected  ham  were  examined  by 
Klein,  who  found  peculiar  sporules  and  bacilli  in  the  mus- 
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cular  fibres  and  similar  bacilli  in  the  kidney  of  a man  who 
died  of  the  disease.  Dogs,  cats,  rabbits,  guinea-pigs,  and 
white  mice,  were  fed  upon  the  ham,  and  nearly  all  developed 
pneumonia  and  other  symptoms ; inoculation  of  white  mice 
and  guinea-pigs  gave  the  same  result.  Cultivations  of  the 
bacilli  were  made,  and  guinea-pigs  and  white  mice  fed 
or  inoculated  with  the  cultivations  presented  the  same 
symptoms. 

‘A  second  series  of  cases  occurred  in  Nottingham  in 
February,  i88i,  amongst  persons  who  had  partaken  of  some 
hot  baked  pork.  Fifteen  were  attacked,  and  one  died.  The 
time  and  mode  of  onset  and  the  general  character  of  the 
symptoms  were  similar  to  those  noted  in  the  Welbeck  out- 
break. The  mischief  was  traced  to  one  particular  joint,  which 
was  well  cooked,  and  sold  from  a cook-shop  to  several  families  ; 
nothing  abnormal  was  made  out  as  regards  its  appearance, 
taste,  or  antecedents.  Not  all  the  persons  who  ate  of  it  were 
ill,  but  where  one  member  of  a household  was  attacked,  all 
who  had  partaken  of  the  same  portion  suffered  also.  Klein 
examined  the  tissues  of  the  fatal  case  referred  to  above,  and 
found  the  Welbeck  bacilli  in  the  blood,  pericardial  fluid, 
lungs,  spleen,  kidneys,  and  elsewhere.  The  kidneys  and  lungs 
were  affected,  and  showed  haemorrhagic  infarcts.  Cultiva- 
tions of  these  bacilli  inoculated  into  mice  and  guinea-pigs 
caused  pneumonia  and  other  symptoms  in  all ; and  the  bacilli 
were  found  in  the  blood  and  the  exudations  of  these  animals. 

‘ A similarly  sudden  and  localized  outbreak  of  diarrhoea 
among  a number  of  persons  at  Carlisle  in  1889  was  traced 
to  the  consumption  of  a particular  sample  of  pork.  Here, 
again,  Klein  found  the  pork  to  cause  a definite  and 
fatal  illness  in  mice  fed  upon  it,  and  from  their  tissues  he 
obtained  a bacillus,  differing  in  character  from  the  Welbeck 
bacillus.  It  was  cultivated  upon  gelatine,  and  mice  inocu- 
lated with  the  cultures  succumbed  with  the  same  symptoms.’  ^ 

The  distinction  between  the  two  forms  of  poisoning  is  of 
great  practical  value,  as  in  the  former  there  is,  as  a rule, 
little  to  be  feared  when  once  the  poison  has  been  eliminated, 

* ‘Hygiene  and  Public  Health,’  Whitelegge,  pp.  115  and  116. 
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while  in  the  latter  the  duration  of  the  trouble  is  uncertain, 
the  condition  being  analogous  to  infection  by  any  of  the  other 
disease-producing  organisms  with  which  we  are  familiar. 

A case  of  the  former  mode  of  poisoning  occurred  at  Spring- 
field  Bridge  during  the  retreat  of  the  relief  column  after  the 
Battle  of  Vaal  Krantz.  The  force  was  practically  subsisting 
on  preserved  food  which,  for  purposes  of  convenience,  was 
largely  carried  in  small  tins.  An  officer  who  had  partaken 
of  the  contents  of  one  of  these  tins,  consisting  of  meat, 
vegetables,  and  gravy,  was  almost  immediately  seized  with 
violent  pains  in  the  stomach,  vomiting,  and  diarrhoea.  The 
pain  was  intense ; the  vomiting  and  diarrhoea  persistent ; 
and  the  patient  delirious.  Within  twenty-four  hours  the 
diarrhoea  and  vomiting  had  ceased,  the  temperature  was 
subnormal,  and,  except  for  some  weakness,  the  officer  was 
practically  well.  In  this  case,  the  poison  was  in  all  prob- 
ability ready  manufactured  in  the  food,  and  the  dose  was  not 
large  enough  to  kill.  The  rapid  onset  did  not  point  towards 
the  gradual  development  of  a poison,  from  living  forms. 
The  importance  of  ascertaining  the  time  which  has  elapsed 
between  the  reception  of  the  poison  and  the  advent  of  symp- 
toms is  sufficiently  clear.  Cases  in  which  symptoms  are 
delayed  are  naturally  the  most  likely  to  be  serious,  depend- 
ing as  they  do  on  a living  cause  which  may  spread  and 
multiply  in  the  tissues.  There  is  nevertheless  evidence,  on 
the  other  hand,  that  bacterial  poisons  may  be  developed  in 
the  bod}^  with  great  rapidity  by  the  introduction  of  living 
germs,  with  food. 

At  St.  Helena,  in  1897,  Ihe  men  of  the  detachment  of 
the  ist  Leicester  Regiment  purchased  a large  quantity  of 
mackerel — or,  rather,  of  a fish  known  locally  by  that  name — 
which  was  cooked  and  eaten  for  breakfast.  As  there  was 
considerably  more  of  the  fish  cooked  than  the  men  required, 
the  unconsumed  portion  was  set  aside  and  eaten  at  supper, 
having  been  left,  during  the  day,  in  the  veranda,  where  it 
was  exposed  to  the  full  glare  of  the  sun  and  to  pollution  by 
dust.  Several  men  partook  of  this  unwholesome  residue  about 
8 p.m.,  and  were  almost  immediately  seized  with  vomiting. 
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diarrhoea,  and  gastric  pains.  Dryness  of  the  throat  and 
subsequent  dilation  of  the  pupils  were  notable  symptoms. 
There  were  no  urgent  signs  of  collapse ; and  several  of 
the  men  managed  to  drag  themselves  a mile  to  the  hospital, 
without  waiting  for  the  transport  that  I had  ordered. 
Within  forty-eight  hours  all  the  men  were  out  of  hospital, 
and  apparently  none  the  worse  for  their  unpleasant  ex- 
perience. This,  again,  was  clearly  an  instance  of  chemical 
poison  manufactured  in  the  fish  during  the  time  it  lay  in  the 
barrack  veranda.  The  fish  itself,  as  I know  from  experience, 
is,  like  most  other  St.  Helena  products,  excellent  when  eaten 
under  common-sense  conditions. 

At  Colchester,  in  1886,  a young  soldier  partook  of  a supper 
of  cockles  just  before  returning  to  barracks  at  10  p.m.  He 
was  violently  sick  during  the  whole  night,  the  sickness  being 
accompanied  by  profuse  diarrhoea,  and  had,  as  far  as  could 
be  ascertained,  suffered  great  pain.  He  did  not,  however, 
report  sick.  In  the  morning,  apparently  feeling  better,  he 
got  up  to  wash  himself,  and  instantly  fell  dead  by  the  side 
of  his  cot.  In  this  case  the  poison  had  probably  been  got 
rid  of  by  the  vomiting  and  diarrhoea,  but  it  had  so  far 
weakened  the  heart  that  the  effort  of  rising  from  bed  pro- 
duced fatal  syncope.  I was  unable  to  ascertain  the  length  of 
interval  between  the  time  that  the  fish  had  been  eaten  and  the 
onset  of  the  acute  symptoms,  but,  as  far  as  I could  gather,  it 
must  have  been  about  half  an  hour.  This  was  probably  a case 
of  poisoning  from  substances  already  formed  in  the  fish,  as 
the  evidence  went  to  show  that  the  soldier  had  consumed 
the  semi-decomposed  residue  of  what  had  been  lying  on  the 
barrow  all  day.  Persons  who  had  partaken  of  the  fish  when 
it  was  fresh  suffered  no  ill  effects.  The  case  illustrates  the 
necessity  for  keeping  the  patients  at  rest  after  all  urgent 
symptoms  have  disappeared. 

An  officer  who  had  partaken  of  devilled  sardines  overnight, 
was  seized  at  2 p.m.  on  the  following  day,  with  symptoms 
not  unlike  those  detailed  in  connection  with  previous  cases, 
but  with  certain  important  exceptions.  The  signs  of  col- 
lapse were  of  great  urgency,  the  patient  being  almost 
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pulseless,  with  subnormal  temperature  and  cold  extremities. 
At  the  beginning  of  the  attack  there  were  violent  pains  in 
the  head,  but  this  was  shortly  followed  by  partial  loss  of 
consciousness.  For  several  hours  death  from  collapse  was 
imminent,  and  restoration  to  health  was  not  of  the  rapid  and 
complete  nature  which  accompanied  cases  already  recorded. 
Careful  investigation  of  the  articles  of  food  consumed  in  the 
mess  left  no  doubt  as  to  the  cause  of  the  trouble. 

I should  feel  disposed  to  regard  this  attack  as  one  in  which 
the  poison  had  been  slowly  produced  by  bacteria,  after  the 
food  had  been  swallowed,  but  not  of  the  nature  of  a general 
infection  such  as  appears  to  have  been  the  case  in  the 
occurrences  referred  to  at  Welbeck  and  Nottingham.  It 
is  important  to  note,  in  connection  with  the  latter,  that  the 
bacilli  in  the  fatal  case  were  found  ‘ in  the  blood,  pericardial 
fluid,  lungs,  spleen,  kidneys,  and  elsewhere.’ 

It  should  not  be  forgotten  that  cooking  can  have  no 
practical  effect  on  poisons  already  existing  in  meat,  while 
the  effect  on  bacteria  will  depend  on  the  temperature  and 
the  size  of  the  joint.  Further  investigations  in  this  connec- 
tion are  much  to  be  desired. 

The  chance  of  poisoning  from  tinned  preparations  is  one 
to  which  officers  and  men  are  peculiarly  exposed ; but  apart 
from  risks  of  this  kind,  the  whole  question  of  the  examina- 
tion of  articles  of  food  is  evidently  closely  related  to  the 
duties  of  medical  officers.  All  cannot  possess  knowledge  of 
methods'  of  minute  analysis,  but  in  the  light  of  previous 
training  and  ordinary  common-sense  a good  working 
opinion  can  generally  be  arrived  at.  The  value  of  such 
an  opinion,  notably  in  the  case  of  contracts,  cannot  be 
doubted.  In  India  where  medical  officers  are  constantly 
consulted  concerning  the  formation  or  renewal  of  contracts, 
the  time  previously  spent  in  the  acquisition  of  practical 
knowledge  in  this  direction  is  not  likely  to  be  regretted. 

The  soldier  is  always  liable  to  be  the  ready  victim  of 
unscrupulous  private  enterprise  which,  by  fostering  sickness 
and  inefficiency,  is  a source  of  danger  to  individuals  and  of 
detriment  to  the  State. 


CHAPTER  XIV 

CLOTHING 

To  make  clear  the  broad  principles  which  underlie  the 
subject  of  clothing,  it  should  be  explained  that  all  bodies  are 
endeavouring  to  arrive  at  the  same  temperature,  the  con- 
sequence being  that  the  hotter  bodies  are  steadily  giving  off 
heat  in  favour  of  those  that  are  colder,  and  as  the  surface  of 
the  human  frame  is,  as  a rule,  warmer  than  the  surrounding 
air,  we  should,  in  the  absence  of  clothing,  be  subjected  to  a 
serious  loss  of  animal  heat.  If  the  temperature  of  the  body 
is  below  that  of  its  surrounding  medium,  the  current  of  heat 
is  naturally  in  the  opposite  direction. 

The  clothing  issued  to  the  British  soldier  may  be  divided, 
for  purposes  of  sanitary  classification,  into  two  headings — 
viz.,  woollen  articles  and  cotton  articles.  Under  the  former 
heading  may  be  placed  the  silver-gray  flannel  shirt,  the 
cardigan  waistcoat,  and  the  flannel  drawers  served  out  to 
infantry. 

The  latter  heading  comprises  the  cotton  drawers  issued  to 
mounted  troops,  and  the  khaki  drill  which  is  in  general  use, 
with  scarcely  an  exception,  in  all  stations  abroad. 

Great-coats,  tunics,  frocks,  and  trousers  are  of  somewhat 
uncertain  composition,  and  the  same  may  be  said  of  the 
recently-introduced  khaki  serge  of  which  many  articles  of 
uniform  are  now  made. 

It  is  well  to  draw  a rigid  line  of  distinction  between  the  two 
main  classes  referred  to  above,  and  the  essential  differences 
regarding  them  should  be  constantly  borne  in  mind.  Wool, 
as  an  article  of  clothing,  renders  to  man  those  services  which 
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Nature  designs  for  certain  members  of  the  animal  creation. 
The  value  of  this  material  as  a covering  is  due  to  two 
principal  qualities  : firstly,  that  it  is  a bad  conductor  of 
heat ; secondly,  that  it  is  able  to  absorb  large  quantities  of 
moisture.  By  means  of  the  first  of  the  above  it  checks  the 
loss  of  heat  which  tends  to  take  place  from  the  bodies  of  all 
animals,  and  at  the  same  time  it  acts  as  a protection  by  equally 
checking  the  passage  of  excessive  heat  from  the  exterior  to 
the  surface  of  the  skin.  This  low  conducting  power  of  wool 
is  due  partly  to  the  animal  fat  within  its  substance,  and 
partly  to  the  presence  of  air  entangled  between  its  fibres,  air 
having,  as  is  well  known,  comparatively  low  powers  of  con- 
duction. By  means  of  the  second  of  the  above  properties 
wool  is  able  to  absorb  the  perspiration  from  our  persons. 
In  the  absence  of  woollen  clothing  perspiration  would  be 
rapidly  evaporated,  and  a corresponding  quantity  of  heat 
would  disappear,  or,  in  the  language  of  science,  become 
latent.  In  other  words,  heat  which  is  employed  in  main- 
taining moisture  as  vapour  cannot  at  the  same  time  make 
itself  perceptible  to  our  senses.  To  use  a commonplace 
expression,  it  is  ‘ otherwise  employed.’  The  value  of  flannel 
or,  what  is  the  same  thing,  of  woollen  clothing  during  and 
after  exercise  is  a matter  of  general  knowledge.  The  per- 
spiration, being  held  as  moisture  in  the  fibres  of  the  flannel, 
is  prevented  from  evaporating,  and  loss  of  heat  from  the 
body  is  checked  by  the  low  conducting  powers  of  the 
material.  These  advantages  are  not  possessed  by  cotton 
or  linen.  These  fabrics,  being  of  vegetable  origin,  are 
not  formed  of  material  which,  under  natural  conditions, 
fulfils  the  particular  purposes  of  utility  which,  as  we  have 
seen,  apply  in  the  case  of  wool.  Neither  cotton  or  linen  can 
hold  moisture  to  any  material  extent,  and  they  therefore  allow 
the  rapid  evaporation  of  perspiration,  with  the  attendant 
danger  of  chill.  Both  fabrics  are  comparatively  good  con- 
ductors of  heat.  A cotton  or  linen  shirt  is  undesirable  as 
an  article  of  dress  if  worn  next  the  skin  in  either  cold  or 
hot  weather.  In  cold  weather  it  conducts  away  the  heat 
from  the  surface  of  the  body  to  the  exte^^nal  air,  and  in  hot 
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weather  it  is  only  a slight  protection,  as  it  allows  the  heat  of 
the  solar  ra^^s  to  pass  in  the  opposite  direction. 

There  is  a form  of  clothing  which  appears  to  be  exten- 
sively sold  under  the  name  of  ‘cellular  cotton  cloth.’  Air 
is  contained  between  the  fibres  of  the  material,  and  as  the 
first-named  is,  as  previously  noted,  a low  conductor  of  heat, 
this  fabric  is  likely  to  be  warmer  than  other  kinds  of  cotton 
cloth. 

Khaki  drill  is  actually  cotton,  and  those  who  have  used 
it  on  service  are  well  aware  of  its  disadvantages.  It  is  an 
inferior  protection  against  either  heat  or  cold,  and  when 
wet  with  perspiration  it  favours  free  evaporation,  and 
is  consequently  productive  of  serious  danger  of  chill. 
Flannel  would  undoubtedly  cost  more,  but  it  is  probable 
that  the  increased  expense  would  receive  full  compensation 
in  increased  efiicienc}^  Flannel,  however,  possesses  certain 
disadvantages  in  the  direction  of  washing.  Its  qualities  are 
due  in  part,  as  already  stated,  to  the  animal  fat  contained  in 
its  substance,  and  this  fat  is  removed  if  the  material  is 
exposed  to  the  action  of  boiling  water,  or  if  it  is  repeatedly 
washed  with  inferior  soaps  containing  an  excess  of  alkali. 
Army  washing  is  not  always  carried  out  with  careful  regard 
to  the  nature  of  the  articles  subjected  to  the  process.  I have 
heard  men  complain  that  after  a few  washings  their  flannel 
shirts  become  hard  and  stiff.  This  is  probably  due  to  the 
use  of  coarse  soaps,  or  to  the  shirts  having  been  thrown, 
with  other  articles,  into  a washing  receptacle  containing 
water  somewhere  about  the  boiling-point.  Flannel  should 
always  be  washed  in  tepid  water,  and  the  better  forms  of 
soap  should  be  used.  A little  paraffin  is  stated  to  act  well 
in  removing  the  dirt.  Violent  wringing  or  rough  handling, 
during  the  process,  seriously  damages  flannel.  The  Indian 
dhobi  is  generally  an  abominable  washerman.  It  is  no 
uncommon  thing  to  see  clothes  being  violently  beaten  on 
stones,  a process  destructive  of  all  fabrics,  and  notably  so 
in  the  case  of  flannel. 

It  is  quite  a simple  matter  to  detect  either  cotton,  linen, 
or  wool  by  means  of  the  microscope.  The  fibres  of  the 
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two  former  should  first  be  well  macerated  in  water,  and  then 
teased  out  with  a needle.  They  can  be  placed  on  a slide  and 
a cover-slip  applied.  The  excess  of  water  should  be  removed 
with  a small  piece  of  blotting-paper.  The  fibres  of  cotton  are 
thin  and  flattened,  and  they  have  a very  well  defined  margin. 


FIG.  22. — COTTON  FIBRES,  SEMI-DIAGRAMMATIC.  X ABOUT  200. 

The  characteristic  feature,  however,  by  which  they  should 
be  detected  is  that  they  are  invariably  twisted  (Fig.  22). 
The  fibres  of  linen  are  jointed,  and  if  carefully  teased  out  are 
seen  to  be  composed  of  fibrillse  or  elementary  fibres  which 
go  to  make  up  the  main  fibre.  Wool  fibres  should  be  placed 


FIG.  23. — WOOL  FIBRES,  SEMI-DIAGRAMMATIC.  X ABOUT  200. 

in  dilute  soda  before  mounting.  The  fibres  of  wool  are 
rounded,  with  cross  markings  and  notched  margins  (Fig.  23). 

The  desirability  of  wool  as  an  article  of  clothing  for  military 
service  is  sufficiently  obvious  if  the  nature  of  the  sub- 
stance is  understood,  and  the  value  of  the  cholera  belt 
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at  the  same  time  is  apparent.  Experience  in  South  Africa 
goes  some  way  to  show  that  the  chilling  of  the  legs,  due 
to  the  use  of  khaki  trousers,  when  the  limbs  are  saturated 
with  perspiration  at  the  end  of  a march,  and  the  consequent 
congestion  of  internal  organs,  are  fertile  causes  of  dysentery, 
diarrhoea,  and  perhaps  of  enteric  fever.  The  above  possibly 
furnishes  the  explanation  of  those  cases  of  diarrhoea  which 
constantly  occurred  ^ on  trek,’  without  any  assignable  cause. 
This  question  certainly  deserves  serious  attention,  as  a dis- 
ordered condition  of  the  alimentary  canal,  without  doubt, 
predisposes  the  soldier  to  troubles  of  the  gravest  nature. 

Drawers  are  now  issued  to  recruits,  cotton  being  the 
material  used  for  mounted  corps,  and  wool  for  the  infantry. 
As  concerns  the  latter,  it  is  rather  doubtful  whether  the 
articles  would  be  the  most  suitable,  owing  to  their  thickness, 
for  general  use  in  hot  weather.  The  wearing  of  these 
garments  should  not  be  neglected,  and  steps  should  be 
taken  to  see  that  they  are  properly  washed.  The  latter 
point  may  seem  rather  a paltry  detail,  but  it  must  not  be 
considered  as  such  if  it  conduces  to  efficiency,  and  there  can 
be  no  reasonable  doubt  as  to  its  doing  so. 

Whether  waterproof  clothing  will  ever  come  into  general 
use  for  military  purposes  is  still  an  open  question.  Captain 
Munson,  in  his  admirable  work  on  Military  Hygiene,  gives 
a detailed  account  of  what  appears  an  efficacious  and  rapid 
method  of  rendering  uniforms  impervious  to  wet.  The 
process  consists,  essentially,  in  saturating  the  articles  with 
wool  fat.  It  seems  to  present  no  particular  difficulty,  and  it 
would  seem  desirable  that  its  efficiency  should  be  thoroughly 
tested  in  our  army.  The  great  objection  to  waterproof 
clothing  is  contained  in  the  fact  that  it  stops  the  passage 
of  moisture,  and  therefore  impedes  evaporation  from  the 
surface.  The  heat  and  discomfort  caused  by  the  prolonged 
wearing  of  a mackintosh  are  sufficiently  familiar,  but  Captain 
Munson’s  scheme  seems  free  from  this  disadvantage. 

Boots  are  articles  which  should  not  escape  the  attention 
of  the  medical  officer.  A new  form  of  boot  has  recently  been 
introduced  which  appears  to  combine  the  advantages  of 
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cheapness  and  of  durability.  The  sole  is  fastened  to  the 
upper  by  means  of  screws,  and  the  boots  are  machine-made. 
Regimental  shoemakers  have  informed  me  that  the  machine 
employed  in  the  manufacture  of  the  boot  works  with  such 
force  that  the  sole  is  compressed  into  the  consistence  of  a 
hard  board.  Movement  at  the  transverse  tarsal  arch  and  at 
the  metatarso-phalangeal  articulations  is,  in  consequence, 
impeded,  and  the  foot  has  more  or  less  to  be  lifted  as  a 
whole.  The  men  complain  that  the  use  of  these  boots 
readily  induces  fatigue,  and  is  productive  of  blisters. 
Further  and  more  precise  information  is  desirable,  and 
these  statements  are  therefore  not  intended  as  assertions 
of  fact,  but  only  as  tending  to  show  that  the  matter  is 
worthy  of  future  inquiry. 

The  old  dumper  boot,  although  not  particularly  sightly, 
was  well  spoken  of  by  its  wearers.  It  was  simple  in  con- 
struction, and  the  men  could  put  on  new  clumps  themselves, 
as  the  rivets,  which  were  used  instead  of  screws,  required  no 
particular  skill  for  successful  manipulation. 

The  pattern  of  boot  issued  for  foreign  service  is  well  liked. 
It  is  stated  to  be  strong,  supple,  and  durable.  It  is  also 
lighter  than  the  boot  issued  at  home. 

The  ceremonial  head-dresses  of  the  British  Army  are 
• extremely  varied  and  equally  unpractical;  but  as  their 
divergencies  are  matters  of  historic  interest,  and  often  inti- 
mately connected  with  regimental  distinctions,  their  value  as 
a means  of  stimulating  esprit  de  corps  and  maintaining  a 
soldier-like  spirit  is  probably  more  than  counterbalanced  by 
their  defects.  The  slouch  hat  which  has  recently  been 
introduced  throughout  the  service  is  an  excellent  innovation. 
It  is  light,  comfortable,  soldier-like  in  appearance,  and,  as  far 
as  home  service  goes,  is  an  excellent  protection  against  the 
sun.  The  old  field-service  cap  was  hygienically  an  abomina- 
tion, for  hot-weather  use. 

In  hot  climates  the  khaki-covered  helmet  appears  to 
answer  well,  but  increased  ventilation  in  the  crown  is  desirable, 
and  could  easily  be  provided.  A certain  number  of  apertures 
in  the  upper  part  of  the  helmet  would  do  all  that  is  required. 
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The  khaki  serge  which  is  now  largely  in  use,  although 
not  altogether  sightly,  is  practical  and  serviceable ; but  the 
putties,  or  leggings,  are  not  well  adapted  for  medical  officers, 
except  in  the  field  or  for  parade  purposes,  as  the  length 
of  time  required  for  adjustment  might  prove  to  be  a very 
serious  matter  in  the  case  of  an  urgent  summons. 

The  colour  of  articles  is  to  be  carefully  considered  when 
deciding  the  question  of  general  suitability.  It  is  well  known 
that  different  colours  are  possessed  of  different  heat-absorbing 
powers.  Black  has  the  highest  capacity  for  absorption ; 
white  has  the  least.  Unfortunately,  white  is  for  many 
reasons  unsuitable  to  the  field.  Khaki  drill  is  stated  to 
possess  low  powers  of  absorption.  ‘ The  order  in  which 
different  colours  absorb  heat  is  as  follows  : black,  dark  blue, 
light  blue,  dark  green,  turkey  red,  light  green,  dark  yellow, 
pale  straw,  and  white.’* 

It  is  very  satisfactory  to  see  the  extent  to  which  wool 
enters  into  the  clothing  of  the  men,  and  the  abolition  of 
khaki  drill  and  the  substitution  of  flannel  in  its  place  may 
not  be  far  distant. 

* ‘ Hygiene  of  Public  Health,’  Parkes  and  Kenwood. 
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REFUSE  DISPOSAE 

This  subject  maybe  conveniently  divided  into  two  headings, 
viz. : (i)  disposal  of  excremental  refuse  ; (2)  disposal  of  refuse 
of  other  kinds. 

The  continuance  of  terrestrial  existence  depends,  among 
other  things,  on  the  proper  utilization  of  the  waste  pro- 
ducts of  organic  life.  The  term  'waste  products'  is,  in  fact, 
a misnomer,  for  these  products  although,  without  doubt, 
harmful  if  retained  in  the  immediate  neighbourhood  of 
human  beings,  become,  when  applied  to  the  soil,  the  means 
by  which  nutriment  is  furnished  to  the  vegetable  world,  and 
the  maintenance  of  animal  life  insured.  When  these  or  other 
kinds  of  dead  organic  matter  come  under  the  influence  of 
certain  living  agencies  of  the  soil,  they  are  subjected  to 
a process  somewhat  resembling  what  we  know  of  digestion 
as  it  occurs  among  the  higher  animal  forms.  First  peptone- 
like bodies  are  formed  ; then  leucin  and  tyrosin  ; then  idol, 
skatol,  and  phenol ; then  sulphuretted  hydrogen,  carbonic 
acid,  marsh  gas,  hydrogen,  and  ammonia ; then  nitrites ; 
and  the  production  of  nitrates  is  the  final  stage  of  the  process. 

These  changes  are  seen  to  consist  essentially  in  the 
transformation  of  organic  into  inorganic  material.  They  are 
due  to  the  work  of  certain  bacterial  forms  in  the  soil,  which, 
being  aerobic,  are  only  found  near  the  surface.  Without 
the  presence  of  these  bacteria  the  vegetable  world  would 
be  unable  to  obtain  its  necessary  food-supplies,  as  organic 
matter  is  useless  as  manure,  until  it  has  been  broken 
down  into  its  ultimate  constituents. 
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The  conversion  of  organic  into  inorganic  material  by 
bacterial  agencies  is  the  principle  taken  advantage  of  in  the 
disposal  of  sewage  by  means  of  filter-beds.  There  is,  how- 
ever, this  important  difference — viz.,  that  in  the  case  of  the 
filter-beds  the  germs  which  do  the  work  are  those  which  have 
been  introduced  by  the  sewage  itself,  and  it  takes  some  days 
for  them  to  develop  their  powers.  In  this  process  the  sewage 
is  applied  to  the  surface  of  beds  of  coal,  coke,  clinker,  flint, 
gravel,  or  burnt  ballast.  The  rate  of  flow  through  the  beds 
is  carefully  regulated,  and  the  resulting  effluent  consists  of  a 
liquid  which  should,  if  the  process  has  been  carefully  carried 
out,  be  inoffensive  to  the  sense  of  sight  or  smell.  In  fact,  so 
excellent  are  the  results  in  the  direction  of  complete  trans- 
formation of  anything  manifestly  objectionable  that  I have 
seen  an  enthusiast  who  was  in  charge  of  the  sewage  works 
of  a large  municipality  demonstrate,  for  the  benefit  of  a 
company  of  visitors,  his  complete  faith  in  the  process,  by 
swallowing  a tumblerful  of  the  effluent.  The  outflow  from 
these  beds  is,  in  fact,  sewage  deprived  of  what  is  offensive, 
but  retaining  what  is  useful — viz.,  the  ultimate  or  inorganic 
products  of  bacterial  energy.  The  effluent  is  commonly 
passed  into  neighbouring  watercourses  where,  as  far  as 
existing  knowledge  enables  us  to  form  an  opinion,  the  utility 
of  its  contents  is  lost  for  ever.  On  the  other  hand,  the 
bacteria  of  the  sewage  which  have  survived  the  process 
of  filtration  may,  there  is  reason  to  suspect,  occasionally 
make  their  presence  known,  if  sufficiently  near  the  coast,  by 
outbreaks  of  enteric  fever  consequent  on  the  consumption 
of  shellfish  into  which  they  have  gained  entrance.  The 
action  of  the  enthusiast  just  referred  to  was  certainly  not 
justified  by  actual  facts.  As  affecting  the  vital  question 
of  the  survival  of  sewage  bacteria  after  filtration.  Volume  III. 
of  the  Report  of  the  Royal  Commission  on  Sewage  Disposal 
is  of  striking  interest.  In  a very  able  summar}^  of  this 
report,  entitled  'The  Pollution  of  Tidal  Waters  by  Sewage,’ 
by  Professor  Tanner  Hewlett,  the  following  statement  bearing 
reference  to  certain  experiments  of  the  Commission  is  found : 

' Although  these  experiments  apply  only  to  a single  species 
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of  a pathogenic  microbe,  they  suggest,  though,  of  course,  they 
do  not  prove,  that  other  species — e.g.,  the  typhoid  bacillus — 
may  likewise  escape  destruction  in  the  process  of  sewage 
treatment.’* 

The  waste  of  sewage  which  is  constantly  taking  place,  and 
the  consequent  loss  in  food  to  future  generations — a loss 
which  cannot  possibly  be  made  good — if  traced  to  its  original 
cause,  is  found  to  be  closely  associated  with  questions  of 
public  expenditure  and  the  inability  of  municipal  bodies  to 
enforce  the  sale  of  land  from  private  owners,  at  a reasonable 
rate,  for  purposes  of  general  utility.  ‘ Unfortunately,  in  the 
past  local  authorities  have  found  great  difficulty  in  acquiring 
land  for  purifying  sewage.  Enormous  prices  have  been  asked 
and  given  for  agricultural  land  required  for  sewage  farms  ; 
and  these,  added  to  Parliamentary  and  legal  costs,  have  in 
many  instances  saddled  the  rates  with  burdens  which  cannot 
possibly  be  defrayed  by  the  sale  of  sewage-grown  produce.’ f 

The  only  means  of  sewage  disposal  which  attempts  to 
make  use  of  the  purifying  agencies  of  Nature,  and  at  the 
same  time  to  take  advantage  of  their  results  for  agricultural 
purposes,  is  generally  spoken  of  as  ‘ irrigation.’  The  details 
of  this  method  are  to  be  found  in  all  recognised  text-books, 
and  it  has  only  been  mentioned  here  as  suggesting  the  pos- 
sibility of  the  sewage  from  large  military  stations — which  is 
at  present  mainly  dealt  with  by  municipal  authorities — being 
utilized  for  the  benefit  of  the  troops,  where  circumstances 
are  favourable  for  such  a measure.  Under  existing  condi- 
tions the  sewage  disappears,  as  a rule,  from  the  cycle  of 
natural  utility,  in  the  manner  set  forth  above. 

The  existence  of  the  Aldershot  Sewage  Farm  is  a practical 
illustration  of  the  above  suggestion.  Of  the  precise  economic 
conditions  of  this  farm  I am  not  qualified  to  speak.  What- 
ever these  conditions  may  be,  the  crops  produced  and  the 
cattle  which  are  maintained  are  a standing  proof  that  this 
mode  of  sewage  disposal  is  making  some  return  for  the  outlay 
incurred. 

* Journal  of  State  Medicine^  May,  1904. 
t ‘ Hygiene  and  Public  Health,’  Parkes  and  Kenwood. 

15 


226 


MILITARY  HYGIENE 


The  study  of  the  application  of  organic  refuse  to  the  soil 
is  one  which  should  have  peculiar  interest  for  the  army 
medical  officer.  In  India  it  may  be  said  to  be  universal, 
and  on  service  it  is  generally  the  only  feasible  method. 
Whether  the  measure  is  successful  in  the  best  sense  of  the 
word,  or  whether  it  is  simply  an  intolerable  nuisance  and 
a source  of  danger  and  disease,  depends  on  a variety  of 
factors  which  can  scarcely  be  studied  in  detail  here,  but  the 
general  principles  of  which  ought  to  be  familiar  to  all  whose 
duties  are  in  any  way  related  to  the  health  of  troops. 

The  general  means  adopted  in  India  is  one  of  shallow 
trenching,  commonly  known  as  the  Allahabad  system.  At 
stations  where  the  natural  conditions  are  suitable,  and  where 
the  method  is  carried  out  under  intelligent  and  responsible 
supervision,  the  results  are  excellent.  Some  of  the  main 
points  to  be  considered  are  as  follows : 

1.  The  nature  of  the  soil. 

2.  The  depth  at  which  the  refuse  should  be  buried. 

3.  The  quantity  of  refuse  to  be  applied  to  any  given 
locality. 

4.  The  presence  or  absence  of  vegetation. 

A loose  loamy  soil  is  one  of  the  best  possible,  and  a sandy 
or  rocky  soil  is  about  the  worst.  Clay  soils  are  also  generally 
unsuitable. 

Points  2 and  3 must  be  decided  according  to  the  nature 
of  the  soil.  It  is  impossible  to  lay  down  precise  rules  that 
will  meet  all  cases.  It  is  evident  that  a suitable  soil  can 
have  its  powers,  in  the  way  of  bacterial  agencies,  taxed 
to  an  extent  that  would  be  unjustifiable  in  the  case  of  one 
less  well  adapted  to  the  purpose  in  question.  Experience, 
coupled  with  careful  observation,  will  assist  in  arriving  at 
a satisfactory  conclusion.  The  fourth  point  named  above 
is  of  fundamental  importance.  The  vegetable  world,  as 
already  explained,  finds  its  nutriment  in  the  final  products 
resulting  from  the  conversion,  by  soil  organisms,  of  organic 
into  inorganic  matter.  As  a ferment  ceases  to  act  in  an 
excess  of  its  own  products,  so  we  may  assume  that  unless 
plant-life  is  present  to  remove,  as  nutriment,  the  completed 
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work  of  the  soil  bacteria,  the  latter  are  unable  to  continue 
their  functions,  and  the  production  of  a partially  altered 
and  foetid  residue  is  the  result.  In  short,  if  the  bacteria  are 
overworked,  or  the  product  of  their  labour  is  not  removed, 
failure  of  the  system  must  ensue ; and  as  growing  vegetation 
is  a proof  of  the  presence  of  the  necessary  vital  agencies 
and  of  the  means  for  the  removal  of  their  completed  work, 
the  guiding  principle  to  success  should  be  easily  apparent. 

At  those  stations  in  India  where  what  are  known  locally 
as  the  ‘filth -pits’  are  under  military  control,  the  shallow- 
trench  system,  as  far  as  my  experience  allows  me  to  form  an 
opinion,  works  admirably.  Refuse  is  regularly  removed  in 
carts  specially  adapted  for  the  purpose,  and  which  I have 
generally  found  to  be  free  from  nuisance.  The  sweepers, 
and  the  drivers  of  the  carts,  being  under  efficient  supervision, 
the  work  is,  as  a rule,  well  done,  and  reasonable  complaints 
are  unusual.*  The  trenches  are  constantly  inspected,  and 
great  care  is  taken  that  natural  agencies  are  not  overtaxed, 
and  that  the  growth  of  vegetation  is  encouraged.  Judging, 
however,  from  published  reports,  matters  in  cantonments  are 
not  always  so  satisfactory. 

In  view  of  its  great  importance  this  system  calls  for  atten- 
tion in  some  detail.  The  principles  upon  which  it  is  based 
are  those  which  were  elucidated  by  Warington  in  his  experi- 
ments at  Rothamsted.  These  principles  comprise,  in  a general 
sense,  the  conversion  of  organic  into  inorganic  matter,  which 
has  already  been  discussed,  together  with  the  best  means  for 
utilizing  this  change  for  the  purpose  of  practical  farming. 
The  method  of  application  in  India,  which  owes  its  inception 
to  Major  A.  C.  Williams,  Chief  Supply  and  Transport  Officer, 
and  to  Major  D.  J.  Meagher,  Director  of  Grass  Farms,  is 
thus  described  in  the  words  of  these  officers  : 

‘ Shallow  System. 

‘ The  shallow-trench  system,  which  is  described  below,  is 
now  sanctioned  by  regulation.  Wherever  the  method  is 

* This  only  applies  when  the  carts  are  under  military  control.  Under 
some  circumstances  the  stench  from  these  carts  is  appalling. 
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practised  correctly  it  is  sure  to  give  every  satisfaction,  and 
where  it  is  not  working  satisfactorily  it  is  certain  that  the 
system  has  not  been  followed.  As  a substantial  proof  of 
the  correctness  of  the  system,  a horse  galloped  over  ground 
recently  operated  on  should  not  make  an  impression  in  the 
soil  deeper  than  2 inches.  It  is  a misnomer  to  term  this  the 
shallow-trench  system  ; a more  appropriate  term  would  be 
“ surface  disposal  of  night-soil.” 

‘ In  several  cantonments  where  obiection  was  made  to  the 
system  after  experiments,  it  was  observed  that,  owing  to 
some  misunderstanding,  a modified  form  of  deep  trenching 
had  been  tried,  and  not  the  Allahabad  shallow  system.  This 
was  at  once  perceptible  from  the  fact  of  horses  sinking 
almost  knee-deep  into  the  soil  when  taken  over  it. 

‘ Method  of  Disposal. — The  superficial  area  of  each  space 
required  for  the  contents  of  a Crowley  pattern  filth-cart, 
containing  60  gallons,  has  been  found  to  be  80  square  feet. 
The  area  required  per  cart  of  other  dimensions  can  be  readily 
calculated  on  this  basis.  The  most  suitable  dimensions  for 
this  80  square  feet  are  16  feet  long  and  5 feet  broad.  Three 
inches  of  the  top  surface  of  this  space  are  removed  and 
placed  on  the  embankment  of  the  plot  nearest  to  which  the 
first  line  of  trenches  is  dug.  The  land  is,  of  course,  first 
gathahajided,  and  the  trenching  begun  close  to  the  embank- 
ment. The  subsoil  thus  exposed  is  well  pulverized  to  a 
depth  of  at  least  9 inches.  When  the  contents  of  the  cart 
are  tipped  into  the  centre  of  the  trench,  the  liquid  matter 
rapidly  soaks  into  the  loosened  soil,  while  the  solid  excreta 
remain  on  the  top.  This  solid  matter  is  less  than  inch 
thick.  Three  inches  of  earth  are  then  removed  similarly 
from  the  top  of  the  next  trench,  which  is  dug  parallel  to 
the  first,  with  no  intervening  space.  The  soil  dlig  from  the 
second  trench  is  thrown  over  the  night-soil  in  the  first 
trench,  and  the  process  repeated  (Fig.  24).  The  above 
generally  applies  to  cantonment  filth-carts  which  contain 
a large  quantity  of  urine  and  cookhouse  water,  the  night- 
soil  comprising  only  about  one-third  of  the  contents. 

‘ The  municipal  filth-carts  employed  in  bazaars  and  cities, 
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on  the  other  hand,  largely  contain  solids,  as,  owing  to 
defective  sanitary  arrangements,  the  liquid  is  not  collected. 
In  this  system,  therefore,  there  is  no  necessity  to  pulverize 
the  bottom  of  the  trench. 

' Supervision  Simplified. — It  has  frequently  been  argued  as 
an  objection  to  the  surface  form  of  disposal  that  it  is  difficult 
to  supervise.  Those  who  thoroughly  understand  the  method 
are  agreed  that  it  can  be  more  effectively  supervised  than 
any  other  system.  All  that  the  overseer  or  supervisor  has 


FIG.  24. — ALLAHABAD  TRENCH. 

Copied  by  permission  from  the  ‘ Farm  Manual.’ 

to  do  is  to  see  overnight  that  sufficient  spaces,  according  to 
the  daily  number  of  filth-carts,  have  been  prepared ; and  he 
can  easily  ascertain  if  the  soil  has  been  sufficiently  pulverized 
by  thrusting  his  stick  into  each  pit.  He  need  not  return  till 
the  following  evening,  when  he  should  see  that  the  areas  or 
spaces  prepared  have  been  properly  filled  and  covered,  and 
that  sufficient  trenches  for  the  next  day  are  dug.  If  he 
should  neglect  to  do  this,  the  sweepers  will  naturally  empty 
two  carts  into  one  space  to  save  labour  in  digging. 
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‘ Suited  to  every  Season. — Experience  teaches  that  it  is  by 
far  the  best  known  system  for  both  wet  and  dry  seasons.  It 
has  been  carried  out  at  Allahabad  for  fourteen  3^ears  without 
any  hitch,  and  on  various  descriptions  of  soil,  including  stiff 
clay,  black  cotton,  and  sand.  At  Allahabad  the  success 
achieved  is  mainly  due  to  the  farm  having  remunerated  the 
cantonment  sweepers  and  beldars  engaged  in  this  work ; and 
unless  this  is  done  elsewhere,  it  will  not  be  possible  to 
insure  the  work  being  carried  out  satisfactorily,  and  in 
accordance  with  the  instructions  given  above. 

^Approved  hy  Scientific  Authority. — The  night-soil  thus 
trenched  decomposes  in  less  than  a week,  and  even  after 
three  days  all  effluvium  disappears.  Before  the  system  was 
pronounced  safe  on  sanitary  grounds,  many  successful  ex- 
periments were  made  by  Surgeon-Colonel  Martin,  who  was 
Principal  Medical  Officer  of  the  Allahabad  District  at  that 
time.  The  trenching  grounds  have  been  inspected  by  most 
of  the  medical,  sanitar}^  and  other  scientific  authorities  in 
India,  including  the  Principal  Medical  Officer  of  His 
Majesty’s  Forces,  all  of  whom  have  expressed  their  un- 
qualified approval  of  the  system. 

' Juar  or  Millet  to  he  sown  with  Dub. — Crops  can  be  success- 
fully grown  immediately  after  trenching,  and  even  in  the 
cultivation  of  grass,  the  first  crop  is  greedily  eaten  by  cattle. 
Such  land  should  be  put  down  to  grass  without  ploughing. 
As  regulation  demands  the  sowing  of  a sorghum,  crop  on 
land  trenched  with  night-soil,  this  should  be  done  without 
disturbing  the  soil  and  exposing  the  newly-buried  night-soil. 

‘ At  Allahabad  sorghum  and  grass  are  sown  together,  as 
described  below.  Juar  is  first  sown  broadcast  with  about 
7 pounds  of  seed  to  the  acre.  The  chopped  dub  is  then 
sprinkled  over  the  seed,  and  the  whole  lightly  covered  with 
earth. 

‘ When  the  Crop  should  he  Cut. — It  will  be  found  that  these 
two  will  grow  together,  and  when  the  juar  has  attained  a 
height  of  about  4 feet,  and  the  grass  a height  of  i foot,  the 
whole  should  be  cut  together  and  issued  green  to  horses, 
mules,  bullocks,  pigs,  or  milch  cattle.  If  allowed  to  grow 
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higher  the  grass  will  suffer,  owing  to  the  excessive  heat  and 
want  of  ventilation  caused  by  the  juar.  Both  crops  will 
shortly  reappear,  and  should  be  again  cut  at  the  same 
height.  The  third  crop  will  contain  very  little  juar.  About 
six  cuttings  are  obtained  during  the  year,  with  a total  out- 
turn of  from  600  to  800  maunds.  Land  thus  trenched 
with  cantonment  night-soil  will  require  re-manuring  after  five 
years,  while  land  similarly  treated  with  city  night-soil  will 
last  fully  seven  years.  If  necessary,  and  especially  where 
the  space  available  for  trenching  is  limited,  the  ground  can 
be  treated  every  second  or  third  year. 

‘Advantages.  — The  system  of  surface  disposal  enables 
about  seven  times  as  large  an  area  of  land  to  be  manured  as 
could  be  done  under  the  deep-trench  system  with  the  same 
quantity  of  manure.  Such  land  rents  readily  at  from  Rs.  20 
to  Rs.  45  per  acre,  and  this  means  that  it  is  possible  to 
raise  the  revenue  of  cantonments  under  this  heading  very 
considerably. 

^ Rapid  Decomposition. — Rapid  decomposition  in  the  shallow- 
trench  system  is  due  to  the  excreta  being  exposed  (with  a 
protection  of  only  3 inches  of  earth)  to  the  action  of  the  sun 
and  atmosphere.  Considerably  less  than  3 inches  of  earth 
would  suffice  to  keep  down  the  smell,  but  as  such  trenching 
is  usually  carried  out  on  very  poor  or  barren  land  with  little 
or  no  depth  of  soil,  it  is  beneficial  to  the  land  to  have 
3 inches  over  the  manure,  thus  adding  to  the  depth  of ‘the 
soil. 

‘The  cost  of  this  system  of  manuring  cannot  be  fully 
calculated,  as  the  cantonment  night-soil  is  usually  obtainable 
free.  The  only  expenditure  to  be  incurred  would  be  as 
follows  : 


‘ Extra  remuneration  to  cantonment 
conservancy  establishment,  including 
overseer,  per  acre 
Seed,  per  acre 

Labour  for  sowing  and  covering 


Rs.  30.0.0 
0.6.0 
12.0.0 


Total  ...  Rs.  42.6,0 
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‘ After  many  trials  and  experiments  of  the  various  methods 
of  disposing  of  night-soil  from  a sanitary  point  of  view,  the 
method  here  described  has  been  found  to  answer  best,  while 
at  the  same  time,  from  an  agricultural  point  of  view,  it  is  far 
superior  to  the  old  methods  of  deep  trenching.’* 

Several  objections  have  been  raised  against  this  mode  of 
manuring : 

1.  That  it  spreads  enteric  fever  by  the  disposal  of  infected 
dust,  or  by  the  washing  of  the  dejecta  into  w^atercourses 
daring  the  rains. 

2.  That  it  is  a fertile  means  for  the  propagation  of  flies. 

3.  That  the  night-soil  is  uncovered  by  birds. 

4.  That  the  odour  from  the  trenches  is  great  enough  to 
be  a nuisance. 

5.  That  during  the  hot  weather  the  fermentation  of  the 
excretal  matter,  by  evolution  of  gas,  displaces  the  thin  layer 
of  covering  earth. 

6.  That  during  the  monsoon  the  system  breaks  down 
owing  to  flooding  of  the  trenches. 

These  objections  may  be  considered  seriatim  : 

I.  The  system  of  shallow  trenching  began  to  be  carried 
out  in  1895, t except  in  the  case  of  Allahabad,  where  it  began 
earlier  ; but  it  is  fair  to  assume,  in  the  absence  of  official 
information,  that  it  was  not  generally  adopted  for  some  tW'O, 
or  possibly  three,  years  later.  In  the  above  year  the  admission- 
rate  for  enteric  was  22*6  per  1,000,  and  in  the  succeeding 
years  up  to  1903,  which  is  the  last  year  in  connection  with 
which  the  records  of  sickness  have  been  made  public,  the 
rates  are  as  follows  : 

1896  ...  ...  ...  25*5  per  1,000 

1897  ...  ...  ...  31-8 

1898  ...  ...  ...  36-3 

1899  ...  ...  ...  20*6 

1900  ...  ...  ...  16*0  ,, 

1901  ...  ...  ...  I2’8  ,, 

1902  ...  ...  ...  i6'7  ,, 

1903  ...  ...  ...  19*6 

* The  ‘Farm  Manual,’  pp.  21-23. 
t Army  Medical  Report  for  1900,  p.  433. 
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It  will  thus  be  seen  that  there  has  of  late  years  been  a 
steady  decrease  in  the  admission-rate  up  to  igoi  inclusive, 
and  that  the  beginning  of  this  decrease  coincides  with  the 
year  in  which  the  shallow-trench  system  had  probably  spread 
itself  through  the  country.  Reference  to  the  published  reports 
of  the  Army  Medical  Department  show  that  this  decrease  is 
not  by  any  means  due  alojie  to  a diminution  in  the  number 
of  men  at  the  susceptible  age,  but  that  the  increase  in  1902 
and  1903  is  apparently  due  to  an  increase  of  the  number  of 
young  soldiers  rather  than  to  insanitary  conditions.* 

‘ As  in  former  years,  the  largest  admission-rate  occurred 
among  men  between  twenty  and  twenty-five  years  of  age, 
but  the  ratio  in  1901,  i8'6  per  1,000,  was  lower  than  in 
1900  by  4'5,  lower  than  in  1899  by  r2*7,  and  lower  than  in 
1898  by  347.  In  addition  to  this  satisfactory  decrease,  there 
was  a diminished  admission-ratio  for  every  age-period  with 
the  exception  of  that  for  men  over  fort}"  years  of  age,  where 
one  admission  for  enteric  fever  gives  an  admission-ratio  of 
2'3  per  1,000  against  2*0  in  1900,  which  also  represents  one 
case.  Compared  with  the  preceding  year,  there  was  a 
decrease  of  67  in  the  under  twenty  years  period,  of  1*3  in 
the  twenty-five  to  thirty  years  period,  of  0*6  in  the  thirty  to 
thirty-five  years  period,  and  of  2*9  in  the  thirty-five  to  forty 
years  period.’ f 

‘ At  Lucknow  a steady  decrease  in  the  number  of  cases  of 
enteric  fever  has  been  observed  ever  since  the  Government 
dairy  began  issuing  milk  and  butter  in  the  latter  part  of  1899. 
The  admission-ratios  for  the  disease  were  51*9  in  1897,  75*5 
in  1898,  33’2  in  1899,  31*4  in  1900,  and  i6’g  in  1901.  The 
absence  of  young  soldiers  may,  however,  have  had  some 
effect  in  bringing  about  this  result.  At  Mhow  the  Command 
Sanitary  Officer  strongly  condemned  the  sanitary  condition 
of  a private  dairy,  in  connection  with  which  was  a refresh- 
ment-room, to  which  the  men  of  the  garrison,  especially  the 
20th  Hussars,  amongst  whom  enteric  fever  was  most  preva- 

* See  Army  Medical  Report  for  1902,  p.  201,  also  Army  Medical 
Report  for  1903,  p.  222. 

t Army  Medical  Report  for  1901,  p.  155. 


234 


MILITARY  HYGIENE 


lent,  were  in  the  habit  of  resorting  for  supper.  This  dairy, 
which  used  to  supply  most  of  the  milk  to  the  men  of  the 
20th  Hussars,  has  now^  been  put  out  of  bounds,  and  milk 
and  butter  can  be  procured  from  an  excellent  Government 
dairy  under  the  supervision  of  a trained  European.’^'" 

It  should  here  be  observed  that  the  Government  dairy  is 
carried  on  in  connection  with  a Government  farm  where 
the  shallow-trench  system  is  in  force.  The  shallow-trench 
system  thus  assists  in  maintaining  an  institution  which  has 
been  officially  stated  to  be  a distinct  factor  in  the  decrease  of 
enteric  fever. 

^ The  causation  of  such  an  increase  in  the  number  of 
admissions  for  enteric  fever,  occurring  as  they  do  for  the 
most  part  in  3^oung  soldiers  during  their  first  year’s  service 
in  India,  must  be  attributed  to  the  arrival  of  large  drafts  and 
reliefs  from  active  service  in  South  Africa.  Many  of  these 
men,  having  been  under  the  conditions  of  continuous  field 
service  for  two  or  more  years,  were  no  doubt  most  susceptible 
to  any  source  of  infection.  The  special  predisposition  of  the 
young  soldier  to  contract  enteric  fever  during  his  first  year 
of  service  in  India  requires  no  comment  ; it  has  been  noted 
in  every  report  of  the  Army  Medical  Department  since  1872. 
The  increase  in  the  number  of  men  of  the  most  susceptible 
age  will  account  for  an  increase  in  the  actual  number  of 
admissions,  and  the  more  the  cases,  the  greater  the  prob- 
ability of  further  infection ; this  is  prominently  brought 
to  notice  in  the  3’ear  under  review  when  contrasted  with 
igoi.  In  igoi  there  was  a great  diminution  in  the 
number  of  men  of  the  susceptible  age,  and  a retention  in 
this  country  of  mature  and  seasoned  soldiers  and  time- 
expired  men.  This  was  during  war-pressure,  and  conse- 
quentl}"  the  prevalence  of  enteric  fever  was  much  reduced, 
and  the  admission-ratio  of  men  in  all  the  different  age- 
periods  showed  a decrease  accordingly^ ; this  was  especially 
noticeable  among  men  under  twenty-five  years  of  age.  In 
igo2,  on  the  other  hand,  we  have,  owing  to  drafts  and 
reliefs,  a large  number  of  men  in  India  for  their  first  year’s 

* Army  Medical  Report  for  1901,  ]■;.  159. 
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service,  and  naturally  there  is  an  increased  admission-ratio 
of  50*4  per  1,000,  as  compared  with  ^y’S  per  1,000  in  igoi 
and  30‘4  in  igoo.  For  the  same  reason  we  have  an  increase 
in  the  admission-ratio  in  the  men  between  twenty  and 
twenty-five  years,  it  being  28'0  per  1,000,  as  contrasted  with 
i8‘6  in  igoi,  men  of  this  age-period  for  the  most  part  coming 
from  South  Africa.  As  after  any  campaign,  reaction  is  bound 
to  occur  amongst  men,  and  this  was  noticeable  in  many  of 
the  regiments  arriving  from  South  Africa.  The  majority  of 
the  men  had  deferred  pay  and  ‘‘batta”;  precautions  against 
sun  and  climate  were  neglected,  and  bazaars  were  much 
frequented,  the  result  being  an  increased  prevalence  of  the 
disease.  Some  medical  officers  attribute  the  occurrence  of 
enteric  to  importation  of  the  disease  from  South  Africa,  but 
this  is  doubtful,  and  if  it  did  occur  at  all,  it  was  in  very  few 
cases.’* 

Whatever  evil  effect  the  shallow-trench  system  has  on 
health,  statistical  evidence  certainly  does  not  lend  support 
to  any  theory  of  a favouring  influence  on  the  general  spread 
of  enteric  fever. 

2.  This  objection  I believe  to  be  valid. 

The  presence  of  flies  can  no  doubt  be  partly  accounted  for 
by  the  filth-carts,  and  partly  by  the  animals  on  the  farms. 

Mango-trees  in  blossom  are  also  fertile  sources  of  attrac- 
tion, and  if  these  trees  are  near  the  trenches  a false  con- 
clusion may  be  arrived  at  concerning  the  cause  of  the 
number  of  flies  present.  But  apart  from  the  above,  there 
are  other  factors  at  work  directly  connected  with  the  system 
itself.  The  following  is  a brief  account  of  my  own  observa- 
tions in  this  direction  : 

Fly  larvae  are  present  in  countless  numbers  in  refuse 
which  has  been  buried  three  days,  and  on  the  fourth  day 
pupae  and  larvae  are  to  be  found  in  approximately  equal 
numbers.  The  larvae  now  tend  to  disappear,  until  by  the 
twelfth  day  comparatively  few  are  left,  their  conversion  into 
pupae  having  largely  taken  place.  It  is  an  easy  matter  to 
extract  a practically  developed  fly  from  its  pupal  covering 

^ Army  Medical  Report  for  1902,  p.  201, 
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any  time  after  the  sixth  day.  By  the  twelfth  day  the  empty 
cases  are  common,  and  after  the  twelfth  day  they  appear 
to  be  the  rule  rather  than  the  exception.  These  state- 
ments are  not  in  the  least  intended  to  be  a comprehensive 
account  of  what  occurs,  as  officers  who  have  great  experience 
of  the  system  in  question  inform  m.e  that  the  rapidity  of  the 
change  varies  according  to  the  season  of  the  year,  and  there 
are  probably  a variety  of  other  influences  at  work  which  it 
would  be  difficult,  if  not  impossible,  to  completely  work  out. 
I know  from  observations  in  the  laboratory  that  the  process 
is  considerably  lengthened  in  cold  weather.* 

The  question  which  naturally  suggests  itself  is,  ‘ What 
becomes  of  the  flies  ?’  Captain  Ellis,  in  charge  of  Grass 
Farms,  Meerut,  to  whose  kindness  and  courtesy  I am 
greatly  indebted  for  much  valuable  information,  told  me 
that  in  the  winter  of  1903-1904  he  had  ‘crushed  some 
hundreds  of  the  chrysalides,  and  never  found  a full  one  ; 
they  were  all  empty  shells.’  After  careful  search  I have 
only  found  one  dead  fly  beneath  the  surface.  It  is  clear 
that  the  flies  hatch  out,  and  it  is  equally  clear  that  they 
do  not  perish  underground,  as  some  have  suggested,  but 
that  they  reach  the  surface.  About  this  there  is  no  doubt 
whatever. 

With  the  object  of  ascertaining  the  fate  of  the  flies,  earth 
and  night-soil  from  the  trenches  were  placed  in  a glass  box 
and  conveyed  to  the  laboratory  at  Meerut  on  December  i, 
1904.  The  top  of  the  box  was  next  covered  with  muslin, 
and  the  edges  of  the  muslin  carefully  fastened  down  with 
gummed  paper,  so  that  it  was  quite  impossible  for  flies  to 
effect  either  ingress  or  egress.  The  night-soil  and  earth  were 
carefully  arranged  in  the  box  by  the  European  overseer  on 
the  farm,  so  as  to  form  an  exact  imitation  of  a shallow 
trench.  The  box  was  kept  in  the  sun.  On  December  4 
a fly  made  its  appearance.  It  was  in  a sickly  condition,  and 

* In  connection  with  the  question  of  breeding  of  flies,  there  is  a most 
interesting  article  by  Major  A.  R.  Aldridge,  R.A.M.C.,  in  the  R.A.M.C. 
Journal  for  December,  1904,  ‘ Spread  of  Infection  of  Enteric  Fever  by 
Flies.’ 
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promptly  died.  On  the  5th  another  fly  appeared ; this  one 
survived.  On  the  afternoon  of  the  6th  several  flies  appeared, 
and  by  the  morning  of  the  7th  the  space  between  the  earth 
and  the  muslin  cover  was  swarming  with  them. 

The  general  course  of  events  appears  to  be  as  follows  : The 
ova  are  deposited  in  the  latrines,  and  are  conveyed  in  the 
filth-carts  to  the  trenches ; the  larval  and  pupal  stages  take 
place  beneath  the  ground ; and  the  developed  fly  makes  its 
way  to  the  general  atmosphere  through  the  covering  of  earth. 
It  has  been  suggested  that  the  ova  are  not  deposited  in  the 
latrines,  but  that  the  flies  work  downwards  from  the  surface 
to  the  night-soil.  To  test  the  truth  of  this  idea,  night-soil 
was  buried  at  a depth  of  one  foot,  but  no  appreciable 
diminution  in  the  number  of  larvae  was  found  ; the  only 
reasonable  explanation  of  their  presence  is  that  they  come 
from  ova  deposited  by  flies  in  the  latrines.  In  practically 
all  military  latrines  flies  can  be  seen  crawling  in  countless 
numbers  over  uncovered  excreta. 

In  the  preceding  account  of  what  is  believed  to  occur, 
there  is  one  fact  which  can  scarcely  fail  to  seize  the  attention 
of  the  medical  officer,  and  that  is  the  striking  evidence 
afforded  of  the  utterly  unsatisfactory  nature  of  the  dr3^-earth 
system.  According  to  excellent  authority,  larvae  are  not 
found  during  the  monsoon.  I have  never  verified  this  state- 
ment myself,  but  if  it  is  correct  it  clearly  indicates  the 

principle  upon  which  the  latrine  system  in  India  should 

be  based.  I should  add  that  I have  never  succeeded  in 
hatching  out  the  flies  in  wet  earth. 

3,  There  are  generally  a fair  number  of  birds  to  be  seen  on 
the  covered  trenches,  but  they  are  not  usually  of  the  carrion 
kind,  such  as  crows  or  vultures,  although  both  the  latter  are 
attracted  by  the  presence  of  an}^  dead  animal  in  the  filth- 
carts. 

I have  never  seen  any  kind  of  bird  on  recently-covered 

trenches ; as  a rule,  there  are  no  birds  on  trenches  which 

have  been  covered  less  than  six  days.  I have  uncovered  the 
night-soil,  in  places,  when  many  birds  were  feeding  about  the 
trench  area,  but  I never  saw  any  of  the  birds  attempt  to  take 
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advantage  of  this  opportunity.  There  are  generally  just 
as  many  birds  on  the  newly-turned  earth  as  there  are  on  the 
covered  trenches. 

4.  I have  never  detected  an  odour  which  could  reasonably 
be  called  a nuisance  from  the  trenches ; in  fact,  there  is 
scarcely  any  odour  to  be  detected  at  all,  even  over  the  newest 
trenches. 

The  filth-carts  may  be  a nuisance,  but  I have  rarely  found 
them  so  when  under  cantonment  control  ; when  not  under 
cantonment  control  matters  are  very  different.  When  the 
lids  fit  properly  there  should  not  be  any  nuisance,  but  it  is 
a good  plan  to  direct  the  drivers  to  cover  the  lids  with  dry 
earth  or  grass ; of  course,  filth-carts  have  to  be  used  whether 
deep  or  superficial  burial  is  in  vogue.  Even  under  the  best 
administration  the  filth-cart  is  a singularly  disgusting 
institution. 

5.  I have  no  personal  knowledge  of  this  defect,  but  I am 
informed  on  good  authority  that  it  certainly  exists ; it 
appears,  however,  to  be  an  easy  matter  to  cover  the  local 
extrusions.  It  is  stated  that  the  latter  are  only  found  during 
the  hot  weather  before  the  rains. 

6.  The  heavy  rains  in  the  monsoon  season  doubtless 
militate  against  the  system,  but  any  serious  results  are 
obviated  by  digging  the  trenches  slightly  deeper. 

If,  in  the  light  of  further  information,  no  valid  reason  is 
forthcoming  why  the  system  should  not  be  carried  on  at 
a greater  depth,  objections  5 and  6 would  disappear. 

The  fate  of  intestinal  germs  in  the  soil  is  an  interesting 
question,  and  one  of  an  exceptionally  practical  nature.  The 
night-soil  is  indistinguishable,  as  such,  within  a week,  and  the 
earth  of  the  trenches  is  devoid  of  any  offensive  characteristics 
perceptible  to  the  unaided  senses.  This  change,  as  we  know, 
is  effected  by  bacterial  forms,  and  it  remains  to  be  seen  how 
far  these  forms  can  exist  in  common  with  those  found  in  the 
excreta.  I undertook  certain  experiments  in  the  laboratory 
at  Meerut,  with  the  object  of  gaining  some  information  on 
this  point.  The  method,  in  general  terms,  consisted  in  the 
inoculation  of  various  nutrient  media  with  earth  taken 
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from  a depth  of  about  4 inches,  at  varying  times  after 
burial  of  the  night-soil.  I never  succeeded  in  obtaining 
colon-like  forms  later  than  the  fifth  day,  but  I should  be 
sorry  to  arrive  at  any  definite  conclusion  as  to  the  viability, 
in  this  connection,  of  the  colon  family  until  my  observations 
have  been  confirmed  by  others,  after  experiments  conducted 
under  many  conditions  of  soil,  temperature,  locality,  etc. 
Flies,  also,  were  caught  with  sterilized  forceps,  during  a 
previous  experiment  recorded  in  this  chapter,  and  were  then 
introduced,  alive  in  some  cases,  into  different  media.  Here, 
again,  I failed  to  detect  intestinal  forms.  The  experiments, 
as  in  the  case  just  recorded,  were  not  in  the  least  conclusive, 
and  have  only  been  mentioned  as  suggesting  a useful  and 
interesting  field  for  future  inquiry.  It  should  be  remem- 
bered that  B.  Coli  is  stated  to  be  a normal  inhabitant  of  the 
intestine  of  the  fly. 

The  financial  aspect  of  this  mode  of  refuse  disposal  may, 
in  its  connection  with  health,  be  briefly  mentioned  here.  As 
seen  b}^  the  preceding  extract  from  the  ‘ Farm  Manual,’  the 
financial  advantages  are,  without  entering  on  details,  obvious  ; 
and  these  advantages  have  allowed  an  extension  of  the  farm- 
ing system  which  promises  to  insure  to  the  army  in  India 
food-supplies  concerning  the  general  excellence  of  which  no 
reasonable  doubt  should  arise,  and  which,  as  in  the  case  of 
Lucknow,  cannot  fail  to  diminish  the  sickness-rate  among 
troops.  Distinct  from  all  other  considerations,  the  economic 
value  to  the  State  of  a decline  in  sickness  is  sufficiently 
clear. 

It  is  true  that  the  admission-rate  for  enteric  at  Lucknow 
rose  to  28*5  per  1,000  in  1902,  and  that  in  1903  there 
was  another  rise  up  to  38  per  1,000.  The  official  explana- 
tion for  the  former  year,  however,  does  not  detract  from  the 
good  results  attributed  to  the  dairy.  ‘ The  steady  decrease 
of  enteric  fever  in  this  station,  which  began  in  1899  when 
the  Government  dairy  was  opened,  has  been  interrupted. 
This  is  probably  due  to  some  contamination  of  the  municipal 
water-supply.’  * In  1903  the  cause  of  the  increase  could  not 

* Army  Medical  Report  for  1902,  p.  217. 
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be  definitely  traced.  It  was  certainly  not  attributed  to  the 
shallow  trenches.* 

Without  receding  in  any  way  from  preceding  statements,  I 
must  admit  that  there  are  doubtless  many  stations  where  the 
shallow-trench  system  is  inapplicable ; among  these  stations 
appears  to  be  Quetta,  and  a most  interesting  and  instructive 
article  in  the  R.A.M.C.  Journal  for  November,  1904,  by 
Lieutenant-Colonel  Battersby,  throws  valuable  light  on  the 
sanitary  difficulties  which  obtain  there,  and  on  the  manner 
in  which  they  have  been  overcome. 

As  additional  evidence  of  the  value  of  shallow  trenching,  it 
is  a striking  fact  that  the  above  station,  where  this  system 
cannot  be  satisfactorily  carried  out,  has  had  in  late  years,  a 
most  unenviable  notoriety  for  the  prevalence  of  enteric  fever. 
The  soil  is  rocky  and  arid,  and  therefore  does  not  lend  itself 
to  cultivation.  The  ideal  way  out  of  the  difficulty  would  be 
the  use  of  specially-prepared  soil,  and  the  expense  incurred 
w^ould,  in  view  of  experience  gained  elsewhere,  be  probably 
justified  by  results. 

I should  also  explain  that  the  shallow  trenching  that  I 
have  seen  has  been  in  most  able  hands,  and  I am  quite 
prepared  to  believe  that  negligence  or  incompetence  would 
have  serious  results ; but,  on  the  other  hand,  the  abuse  of  a 
system  of  any  kind  does  not  justify  the  condemnation  of  the 
system  itself.  Statistical  evidence  already  set  forth  tends  to 
show,  if  a satisfactory  standard  of  health  is  an  indication 
of  care  and  skill,  that  the  opposing  attributes,  as  affecting 
this  matter,  must  be  rarely  found.  The  great  objection  to 
the  system  is  found  in  the  propagation  of  flies,  and  this  is 
quite  sufficient  to  render  the  application  of  the  system  in- 
advisable in  the  neighbourhood  of  dwellings.  The  officer 
commanding  a native  regiment  at  Meerut  told  me  that  his 
men  never  went  on  the  ranges,  wTich  were  near  the  trenches, 
without  coming  back  covered  wuth  flies.  I have  also  known 
the  inhabitants  of  bungalows  situated  in  the  same  neighbour- 
hood complain  bitterly  of  the  fly  nuisance. 

I should  make  it  absolutely  clear  that  the  preceding  state- 
* Army  Medical  Report  for  1903,  p.  240. 
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merits  are  only  intended  to  apply  to  refuse  disposal  when 
carried  out  under  military  supervision.  Such  experience  as 
I have  of  municipal  sanitation  in  India  leads  me  to  entertain 
a rooted  conviction  that  it  offers  a fruitful  field  for  official 
inquiry. 

I had  the  misfortune  to  be  for  a short  time  in  a station 
where  these  arrangements  were  entirely  in  the  hands  of  the 
municipal  authorities,  and  where,  consequently,  the  native 
labourer  was  in  great  measure  allowed  to  act  according  to 
the  dictates,  if  not  exactly  of  his  own  judgment,  at  any  rate, 
of  his  own  convenience.  The  result,  to  those  acquainted 
with  the  lower  order  of  native,  is  not  difficult  to  imagine. 
What  was  called,  in  courtesy,  refuse  disposal  consisted  in  the 
wholesale  dumping  of  the  contents  of  the  filth-carts  and  of 
other  forms  of  refuse,  notably  the  offal  from  the  slaughter- 
house, on  different  allotted  areas  of  waste  land,  and  sprinkling 
the  matter  with  a sparse  covering  of  sandy  soil.  There  did 
not  seem  to  be  the  faintest  attempt  at  either  adapting 
the  amount  of  refuse  to  be  dealt  with  to  the  extent  or 
nature  of  the  land,  or  to  encourage  the  growth  of  vege- 
tation. To  all  practical  intents,  the  refuse  was  simply  left  to 
rot  away,  without  any  adequate  effort  either  to  utilize  it  or 
to  render  it  innocuous.  It  was  also  a noteworthy  circum- 
stance that,  as  dust-storms  were  frequent,  we  must  have 
swallowed  with  our  food  and  at  other  times  an  appreciable 
quantity  of  this  unnameable  filth.  The  civil  surgeon  was 
fully  aware  of  the  possible  consequences  which  might  arise, 
and  he  made  every  effort  to  effect  an  improvement,  but  was 
met  on  every  hand  with  a non  possuimcs.  On  inquiring  the 
cause  of  a failure  to  abolish  what  was  actually  a source  of 
urgent  and  constant  danger,  I was  informed  that  ' India  is 
a poor  country,  and  we  have  not  the  money  to  spend  on 
sanitation  that  you  people  have  at  home.’  Concerning  the 
justice  of  this  remark  I am  not  prepared  to  speak,  but 
it  is  remarkable  that  at  the  same  time  the  municipality 
was  actively  engaged  in  an  extensive  scheme  of  electric 
lighting. 

The  system  of  application  of  the  excreta  to  the  soil  in 
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India  may  be  said  to  begin  in  the  barrack  latrines.  The 
excreta  are  passed  into  earthenware  receptacles,  covered  or 
not  with  dry  earth  or  sand,  and  subsequently  removed  by 
the  sweeper.  It  may  here  be  observed  that  there  is,  in 
reference  to  the  subject  of  Indian  military  latrines,  a descrip- 
tion by  Captain  W.  E.  Harrison,  R.A.M.C.,  so  truthful  and 
so  vivid  that  it  would  be  difficult  for  the  uninitiated  to  obtain 
by  other  means  a better  idea  of  one  important  point  of 
barrack  sanitation  in  the  East. 

' In  barracks  the  latrines  have  mud  floors  for  the  most 
part,  the  seats  are  without  lids,  and  the  faeces  are  passed  into 
a row  of  conical  earthenware  pots  . . . which  are  sufficiently 
far  from  the  seat  to  insure  that  the  ground  shall  be  soiled 
with  urine  at  any  rate.  The  pots  are  cleared  out  super- 
ficially, without  the  use  of  any  disinfectant,  and  the 
faeces  are  supposed  to  be  covered  with  dry  earth  when 
they  are  passed.  A dust-strewn  floor,  invariably  con- 
taminated, a row  of  contaminated  pots  open  to  the  visits 
of  flies,  and  a provision  of  dried  dust  to  pour  on  the 
faeces  ...  all  this  within  a few  yards  of  the  barrack- 
rooms.’  * 

Later  on  in  the  article  Captain  Harrison  strongly  advo- 
cates the  use  of  water  containing  some  disinfectant  in  lieu 
of  the  present  so-called  dry-earth  system.  This  would  be 
an  excellent  innovation.  Captain  Harrison  recommends 
a trough,  but  I should  imagine  that  buckets  of  suitable 
dimensions  would  do  as  well,  and  they  would  have,  at  any 
rate,  the  advantage  of  facility  of  installation,  but  great  care 
should  be  taken  to  see  that  they  fit  close  under  the  seats. 
The  dry  earth  cakes  horribly  in  the  present  receptacles;  and 
flies  are  constantly  crawling  over  the  excreta ; the  latter,  almost 
as  often  as  not,  being  uncovered.  With  the  use  of  water — either 
in  troughs  or  buckets — these  drawbacks  would  vanish,  and 
there  would  be  comparatively  little  risk  of  the  aerial  convey- 
ance of  deleterious  matter.  The  use  of  buckets  was  recom- 

* ‘ Our  Present  Position  with  regard  to  Enteric  Fever  in  India,’  by 
\\c  Iv.  Harrison,  Captain  R.A.M.C.,  R.A .M.C.  Joi/r/iaZ,  July,  1904. 
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mended  in  South  Africa,  and  of  their  utility  there  can  be  no 
possible  doubt.  This  point  will  be  referred  to  again.* 

The  earthen  floor  of  an  Indian  latrine  is  a distinct  danger. 
Here,  again,  the  suggestions  of  Captain  Harrison  are  most 
excellent,  and  may  well  commend  themselves  to  the  earnest 
and  immediate  attention  of  the  authorities.  There  is  no 
doubt  that  the  walls  and  floors,  instead  of  mud,  bricks, 
and  earth  rammed  more  or  less  hard,  should  be  made 
absolutely  imipermeable.  The  frightful  possibilities  of  the 
Indian  latrine  also  receive  considerable  attention  in  a 
summary  of  a report  by  Major  Weir,  R.A.M.C.,  Sanitary 
Officer  to  the  Punjab,  which  is  to  be  found  on  pp.  207-209 
of  the  Army  Medical  Report  for  1902. t 

On  visiting  the  latrines  of  the  12th  Royal  Lancers  at 
Umballa,  the  conditions  Major  Weir  found  were  as  follows  : 

‘ The  description  of  one  latrine  applies  alike  to  all.  They 
were  visited  about  4 p.m.,  and  on  entering  the  latrine  of 
No.  9 barrack-room,  most  of  the  receptacles  were  half  or 
quite  full  of  excreta  and  paper,  and  flies,  which  were  very 
numerous,  covered  the  receptacles  and  seats.  Two  soldiers 
were  using  the  latrines  at  the  time.  One  man  remained  in 
the  latrine  for  eleven  minutes,  and  the  other  for  seventeen 
minutes.  He  inquired  of  one  of  them  if  the  flies  were 
generally  so  numerous  as  they  were  that  evening,  and  was 
informed  that  since  the  regiment  came  to  India  it  had  always 
been  the  same,  and  that  generally  about  ten  o’clock  in  the 
morning  the  flies  were  so  bad  that  the  men  could  not  go  into 
the  latrines.  This  soldier  had  several  flies  walking  on  his 
face,  and  his  legs  were  covered  with  them.  Major  Weir 
walked  with  him  as  far  as  his  barrack-room,  and  by  the  time 
they  reached  it  he  still  had  many  flies  on  his  clothes.  On 

* In  the  Army  Medical  Report  for  1903  (p.  230)  it  is  recommended 
that  ‘the  use  of  dry  earth  in  latrines  should  be  discontinued,  and  in  its 
place  some  chemical  solution  should  be  poured  into  the  pan  to  deodorize 
and  disinfect  the  excreta,  and  to  keep  away  flies.  The  disinfectant 
chosen  should  preferably  be  non-poisonous,  and  probably  the  most 
suitable  would  be  solutions  of  slaked  lime  (i  part  to  8 of  water),  creolin 
(i  in  1 50),  izal  (i  in  100).’ 

t ‘Health  of  Troops  Serving  in  India,’  Army  Medical  Report  for  1902. 
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returning  to  the  latrines,  a similar  condition  of  affairs  was 
found  along  the  whole  line,  the  seats  were  soiled  with 
particles  of  dried  excreta,  conveyed  by  the  legs  of  the  flies 
from  the  open  receptacles.  There  was  an  interval  of  3 or 
4 inches  between  the  rim  of  the  earthenware  receptacles 
and  the  under  surface  of  the  seat,  so  that  on  many  occasions 
soiling  of  the  platform  must  inevitably  have  taken  place. 
To  increase  the  height  of  the  seats  the  men  had  pulled  them 
out  of  the  sliding  slots  in  which  they  were  fixed,  and  had 
placed  them  loosely  on  the  upper  surface  of  the  slots.  It 
may  be  said  that  after  using  a latrine  a soldier  is  supposed 
to  cover  up  the  excreta  in  the  pan  with  a scoopful  of  dry 
earth,  kept  in  boxes  for  that  purpose  at  each  seat.  As  a 
result  of  numerous  inspections  of  latrines  in  every  station  m 
the  Punjab,  Major  Weir  asserts  that  the  soldier  practically 
never  uses  the  dry  earth.  The  contents  of  the  pans  are 
therefore  fully  exposed  to  the  attacks  of  flies.  He  visited  all 
the  latrines  of  the  12th  Lancers  on  the  same  evening,  and 
in  all  the  same  conditions  existed,  and  the  same  plague  of 
flies.’ 

It  is  little  wonder  that  fly  larvae  are  found  in  millions  in 
the  shallow  trenches.  It  is  believed  with  good  reason  that 
enteric  can  spread  from  infected  latrines,  and  the  explanation 
is  well  stated  below  : 

‘ When  one  finds  such  a state  of  things  as  the  above  one 
can  easily  follow  the  sequence  of  events.  A man  contracts 
the  disease,  either  imported  or  from  some  unknown  source, 
and  uses  latrines  like  those  just  described.  The  receptacle 
remains  often  unemptied  for  hours,  exposed  to  flies  and  dust, 
and  to  the  drying  influence  of  the  air.  It  is  used  by  numbers 
of  other  men,  who  then  convey  on  their  persons  to  the 
barrack-room  flies  infected  with  the  specific  germs,  or  dried 
faecal  matter  from  dirty  seats  on  their  clothes.  When  once 
this  is  introduced  into  a barrack-room  many  foci — for  it 
spreads — instead  of  only  one  are  at  once  established.’"^ 

The  by-laws  of  the  Local  Government  Board  as  to  the 

* ‘Health  of  Troops  Serving  in  India,’  Army  Medical  Report  for  1902, 
p.  209. 
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construction  of  the  privies  might  in  certain  of  its  provisions 
very  well  apply  to  the  Indian  latrines : 

‘ The  door  must  be  paved,  and  well  raised  6 inches  above 
the  ground  in  all  parts,  with  a fall  of  h inch  per  foot 
towards  the  door.  The  receptacle  may  be  fixed  or  movable. 
If  movable,  as  in  pail  closets,  the  floor  of  the  area  beneath 
the  seat  must  be  flagged  or  asphalted,  and  raised  3 inches 
above  the  ground  level,  and  all  the  sides  of  the  said  area 
must  be  made  of  flag,  slate,  or  brick  at  least  g inches  thick, 
and  rendered  in  cement.’ 

Where  the  floors  of  the  latrines  are  constantly  being 
ground  to  dust  by  the  men’s  boots,  and  when  this  dust  is 
blown  about  barracks  or  conveyed  by  flies,  there  is  not  much 
difficulty  in  forming  some  sort  of  estimate  of  the  influence 
of  the  Indian  mode  of  refuse  disposal  in  its  initial  stage  on 
the  well-being  of  troops.  At  the  back  of  the  latrines  are  iron 
receptacles  into  which  the  contents  of  the  earthenware  pots 
are  periodically  emptied  by  the  sweepers.  The  stench  from 
the  caked  filth  in  the  interior  of  the  receptacles  is  of  a nature 
that  is  quite  beyond  any  verbal  description.  It  may  here 
be  added  that  any  description  of  an  Indian  military  latrine 
would  be  incomplete  without  mention  of  the  unglazed 
earthenware  receptacle,  generally  foul-smelling,  into  which 
the  men  micturate,  and  from  which  splashes  are  constantly 
falling  on  to  the  porous  (so  called)  ‘ floor.’ 

On  service  the  method  in  which  refuse  is  applied  to  the 
soil  is  one  of  the  principal  factors  on  which  the  maintenance 
of  the  health  of  the  force  must  depend.  The  usual  means 
employed  in  the  case  of  excreta  is  to  construct  a trench  of 
varying  depth,  and  cover  it  in  when  the  contents  come 
within  a foot  or  so  of  the  surface. 

The  trench  commonly  dug  is  about  3 or  4 feet  deep  ; the 
sides  are  nearly  always  abominably  foul,  and  a good  deal  of 
the  filth  is  transferred  by  the  men’s  boots  to  the  tents  and 
camp,  or  bivouac  generally.  The  men  are  directed  to  use 
earth  for  covering  purposes,  and  chloride  of  lime  or  carbolic 
powder  is  supplied  with  the  same  object.  Both  of  these 
measures  are  to  all  intents  and  purposes  utterly  futile,  as  in 
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the  first  place  numbers  of  men  never  trouble  themselves  in 
the  least  about  using  the  earth,  and  in  the  second  place, 
even  if  the  disinfectant  (so  called)  does  act  as  an  effectual 
cover,  it  is  absolutely  ludicrous  to  imagine  that  it  can 
have  anything  approaching  a sterilizing  effect.  The  organic 
material  itself  is  usually  in  such  quantities  that  the  soil 
agencies  are  unable  to  cope  with  it,  or  else  it  is  at  a depth  too 
great  for  it  to  be  brought  under  the  influences  in  question. 
When  covered  over,  it  is  likely  that  liquefaction  takes  place 
in  the  same  manner  as  in  a septic  tank,  and  the  surrounding 
soil  and,  possibly,  the  neighbouring  water-supply  become 
horribly  polluted.  The  danger  to  water-supplies  is,  of  course, 
especially  serious  when  the  ground  water  has  been  opened  up. 

It  is  also  noteworthy  that,  according  to  modern  belief, 
the  portion  of  liquid  which  percolates  into  the  surrounding 
soil  below  the  area  which  is  usually  the  seat  of  aerobic 
organisms,  becomes,  by  a chemical  process,  ultimately  con- 
verted into  inorganic  material,  notably  basic  nitrates,  and  it 
is  stated  that  in  these  latter  the  enteric  bacillus,  not  being 
called  upon  to  compete  with  the  normal  bacteria  of  the  soil, 
finds  a medium  in  which  it  may  perpetuate  itself  for  an  in- 
definite period.  These  last  statements  are  obviously  only 
theoretical,  but  they  may,  in  the  future,  have  a sufficiently 
practical  bearing  to  make  the  matter  in  question  an  attrac- 
tive field  for  investigation. 

Shallow  trenches  about  a foot  deep,  or  less,  present  many 
advantages  over  those  dug  to  a greater  depth.  In  the  first 
place,  they  have  to  be  constantly  filled  in,  so  that  the 
sides  have  no  time  to  get  foul.  Secondly,  the  organic 
matter,  being  directly  in  contact  with  the  upper  layers  of  the 
soil,  becomes  rapidly  converted  into  inorganic  matter,  and, 
as  such,  is  both  inoffensive  and  useful.  ‘ In  the  Mooi 
River  camps,  however,  the  system  of  trenching  in  shallow 
trenches,  covered  up  immediately,  was  being  employed  with 
results  markedly  in  contrast  with  the  system  of  deep  pits — 
that  is  to  say,  there  was  no  offensive  appearance  or  smell  as 
in  the  latter  system.’^ 

* Army  ^Medical  Report  for  1902,  p.  143. 
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Before  any  kind  of  trench  comes  into  use  the  earth  at  the 
bottom  should  be  thoroughly  pulverized,  so  as  to  act  as  an 
absorbent. 

At  St.  Helena  the  drainage  from  the  Ladder  Hill  Barracks 
and  the  town  is  passed  into  the  sea,  but  at  Longwood  and 
Deadwood  and  throughout  the  whole  of  the  country  districts 
the  refuse  is  applied  directly  to  the  soil.  Land  is  plentiful, 
and  as  the  material  to  be  disposed  of  is  not  excessive,  the 
general  result  could  not  be  better ; in  fact,  until  the  arrival 
of  the  Boer  prisoners  enteric  in  the  rural  districts  was 
absolutely  unknown.  With  the  advent  of  the  prisoners  this 
happy  state  of  things  came  to  an  end.  Every  batch  of 
prisoners,  according  to  information  kindly  supplied  to  me  by 
Lieutenant-Colonel  Mosse,  R.A.M.C.,  who  was  Principal 
Medical  Officer  of  the  island  at  the  time,  brought  enteric  with 
them,  and  as  the  soil  of  their  camps  was  soon  soaked  with 
organic  matter,  there  was  sufficient  pabulum  to  keep  the 
enteric  germ  in  existence,  and  to  render  it  a matter  of  great 
difficulty  to  deal  with  the  epidemic  which  ensued.  Colonel 
Masse  attributes  the  sickness  to  infected  dust  blown  about 
the  camp.  It  is  remarkable  that  before  the  arrival  of  the 
Boers,  Deadwood  was  one  of  the  healthiest  spots  in  the  island. 
The  3rd  West  India  Regiment  was  camped  there  for  several 
months  under  my  personal  charge,  and  the  general  health  left 
nothing  to  be  desired.  In  the  case  of  the  troops,  however, 
the  area  of  land  for  refuse  disposal  was  practically  unlimited, 
while  in  the  case  of  the  Boers  concentration  of  a compara- 
tively large  number  on  a restricted  area  exhausted  Nature’s 
means  for  the  purification  of  deleterious  matter.  A most  in- 
structive object-lesson  in  the  utilization  of  the  agencies  placed 
at  our  disposal  by  Nature  for  dealing  with  excreta  is  found  in 
the  Plaine  de  Gennevilliers,  near  Paris.  The  following  extract 
from  the  official  report  of  this  admirable  institution  gives  an 
excellent  idea  of  the  nature  and  extent  of  the  work  done 

‘ Le  volume  d’eau  d’egout  envoye  dans  la  plaine  de  Genne- 
villiers, qui  n’etait  que  de  1,765,621  metres  cubes  en  1872,  a 

* For  information  in  this  direction  I am  indebted  to  the  courtesy  of 
the  Director  of  Sewage  Disposal  at  Gennevilliers. 
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atteint  en  1898,  comme  on  I’a  vu  plus  haut,  le  chiffre  annuel  de 
38,148,302  metres  cubes.  Les  machines  de  Clichy  out  fourni 
13,812,515^''^^  et  la  derivation  de  Saint-Ouen  24,335,787'^^'^ 

‘ Le  volume  annuel  des  eaux  epurees  deversees  en  Seine 
par  les  drains  a ete  en  1898  de  7,377,380  metres  cubes. 

‘ Composition  des  Eaux  d’Egout. — La  composition  des  eaux 
d’egout  est  la  suivante  d’apres  les  analyses  chirniques  et 
micrographiques  du  laboratoire  de  Monsouris  : 

Azote. 

Degre  Matiere  ---i — ; ' ; ' 

hydrotinietrique.  organique.  Nitrique.  Ammoniacal.  Bacteries. 

40  4,39  2,1  20,6  12,162,500 

‘ Eaiix  de  Drainage.  — La  nappe  souterraine  reste  a un 
niveau  peu  eleve  par  suite  de  I’etablissement  des  drains. 
La  purete  des  eaux  de  cette  nappe,  frappante  au  seul  coup 
d’oeil  a la  sortie  des  drains  en  Seine,  a ete  verifiee  par  de 
nombreuses  analyses  : 

Azote. 

I^0O'2'0  IVIciticrc  " 

hydrotinietrique.  organique.  Biitrique.  Ammoniacal.  Bacteries. 

58  1,2  28,4  O 3,000 

‘ Le  poisson  y vit  parfaitement  ainsi  qu’on  pent  le  con- 
stater  dans  la  petite  riviere  du  jardin  de  la  ville,  a Asnieres, 
ou  coulent  les  eaux  du  drain  des  Gressillons  avant  de  de- 
boucher  en  Seine. 

^ Surface  Irriguee. — La  surface  irriguee  a subi  une  pro- 
gression croissante ; partie  de  50  hectares  en  1872,  elle 
atteignait  295  hectares  en  1876;  450  en  1880;  616  en  1884; 
715  en  1889  : elle  est  actuellement  de  900  hectares. 

‘ La  meilleure  preuve  que  I’entreprise  d’assainissement  de 
la  Ville  de  Paris  a reussi  au  point  de  vue  agricole  est  fournie 
par  le  regime  meme  de  I’irrigation.  L’usage  de  I’eau  est 
absolument  libre;  aucun  cultivateur  n’est  oblige  d’en  prendre; 
chacun  pent  en  consommer  autant  qu’il  lui  convient.  La 
ville  n’a  pas  de  terre  a Gennevilliers,  elle  ri’a  que  des 
clients  ; elle  n’en  trouverait  pas  si  la  culture  a I’eau  d’egout 
reussissait  mal  ou  n’etait  pas  lucrative.  Mais  elle  reussit 
et  on  y gagne  de  I’argent.  Les  cultivateurs  bien  avises 
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prennent  I’eau  ; la  progression  de  la  surface  irriguee  en  fait 
foi. 

‘ V aleiir  des  Terrains. — La  valeur  locative  des  terrains  qui 
etait  anciennement  de  100  a 150  francs  I’hectare  est 
aujourd’hui  de  500  francs  dans  tout  le  perimetre  irrigue. 
Ouant  a la  valeur  du  fonds,  elle  est  de  10  a 12,000  francs 
I’hectare ; elle  atteint  dans  quelques  transactions  20  a 
22,000  francs  I’hectare. 

‘ Rendeinent  des  Ctdtures. — Les  rendements  des  diverses 
cultures  sont  des  plus  eleves  : 

Artichauts  ...  ...  50  a 80,000  tetes  a I’hectare 

Choux-fleurs  et  choux  ordinaires  20,000  — — 

Pommes  de  terre  ...  15,000  kilg.  — 

Poireaux  ...  ...  7,500  bottes  — 

Epinards  ...  ...  15,000  kilg.  — 

Asperges  ...  ...  2,000  bottes  — 

‘ Le  produit  brut  obtenu  a I’hectare  est  de  4,000  francs 
environ. 

‘ Le  produit  net,  deduction  des  frais  de  loyer,  de  labour, 
de  semis,  etc.,  estimes  a 1,200  ou  1,500  francs  I’hectare, 
ressort  done  en  moyenne  a 2,500  francs  I’hectare.  . . . L’etat 
sanitaire  ne  laisse  rien  a desirer.  Depuis  plusieurs  annees 
il  serait  impossible  de  citer  I’ombre  d’une  plainte  a ce  sujet.’ 

The  diminution  iri  the  number  of  bacteria  is  most  interest- 
ing as  corroborative  evidence  relative  to  the  rapid  destruction, 
under  suitable  conditions,  of  intestinal  germs  in  the  soil. 
The  advantage  as  contrasted  with  filter-beds  scarcely  needs 
to  be  pointed  out.  The  principle  of  the  system  is  the  same 
as  shallow  trenching  in  India.  It  is,  in  short,  the  principle 
of  utilit}^  and  safety  which  Nature  provides  and  which  man 
neglects. 

It  is  much  to  be  regretted  that  works  of  the  same  kind 
are  not  established  in  and  about  our  large  cities.  It  would 
be  instructive  to  know  the  exact  annual  value  of  the  sewage 
wasted,  and  the  original  and  working  expenses  of  the 
plant  installed  for  the  purpose  of  keeping  up  this  waste, 
which  affect  London  alone.  The  principle  adopted  at 
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Gennevilliers  would,  with  modifications,  be  applicable  to  many 
military  stations  in  the  United  Kingdom,  particularly  in 


YIG.  25. SECTION  OF  DISTRIBUTING-PIPE  FROM  SEWER, 

, GENNEVILLIERS. 

(From  the  Official  Report.) 

Ireland.  Vegetables  and  other  produce  could  be  grown,  and 
we  would  thus,  in  addition  to  sanitary  advantages,  effect  a 


FIG.  26.— PLAN  OF  DISTRIBUTING-PIPE  FROM  SEWER,  GENNEVILLIERS. 

(From  the  Official  Report.) 

saving,  instead  of  paying  for  the  removal  of  what  is  really  an 
asset.  The  excellence  of  the  principle  as  applied  to  military 
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life  is  fully  exemplified  by  the  shallow-trench  system  already 
discussed. 

The  foregoing  statements  in  large  part  bear  reference  to 
certain  defects  in  our  military  system  for  dealing  with 


excreta,  but  no  remedies,  except  incidentally  and  in  con- 
nection with  ultimate  disposal,  have  been  suggested.  This 
part  of  the  subject  requires  no  prolonged  discussion,  as,  in 
view  of  what  has  gone  before,  the  nature  of  the  measures 
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required  should  be  clear  enough.  In  India  there  is  no 
doubt  that  all  latrines  should  be  solidly  constructed  of  some 
impermeable  material  susceptible  of  ready  disinfection. 
Tiles,  flags,  asphalt,  or  slate  would  each  answer  this  purpose, 
according  to  the  part  of  the  latrine  into  which  they  would 
respectively  enter  for  structural  purposes.  Tiles  or  slate 
would  be  well  adapted  for  the  walls,  asphalt  or  flags  for  the 
floor.  Buckets  or  troughs  should  be  substituted  for  the 
earthenware  receptacles,  and  some  liquid  disinfectant  should 
always  be  present  to  receive  the  excreta.  The  buckets  should, 
if  possible,  be  dome-shaped,  so  as  to  avoid  fouling  of  the 
sides,  and  each  should  be  provided  with  a lip  and  a handle. 
They  should  also  fit  close  under  the  seats.  The  trough 
suggested  by  Captain  Harrison  would  for  many  reasons  be 
far  preferable  to  buckets,  but  the  expense  and  difficulty  of 
installation  might  possibl}^  be  looked  at  in  the  light  of  a 
drawback.  Lids  should  be  provided  to  all  the  seats,  and  the 
contents  of  the  buckets  should  be  emptied  straight  into  the 
filth-carts,  instead  of  being  left  to  fester  for  an  indefinite 
period  in  the  disgusting  iron  receptacles  at  the  back  of  the 
latrines.  It  is  interesting  that  the  principle  of  a trough 
suggested  by  Captain  Harrison  has  found  practical  applica- 
tion in  the  United  States  Army.  The  following  is  the 
official  account  of  the  apparatus  in  use  : 

' The  dejecta  are  dropped  into  a trough  of  galvanized  iron, 
the  shape  of  which  presents  a curved  surface  throughout,  so 
as  to  avoid  corners  in  which  excreta  might  collect,  and  to 
insure  perfect  emptying  and  cleaning.  The  trough  is 
charged  with  a sufficiency  of  water  in  which  enough  quick- 
lime has  been  added  to  make  an  efficient  disinfecting  mixture. 
A urinal  discharges  into  this  trough.  A closet  is  provided 
for  sheltering,  and  the  whole  is  arranged  for  crating  and 
transportation  from  place  to  place  with  the  command.  The 
trough,  when  in  use,  is  emptied  by  an  odourless  excavating 
apparatus  consisting  of  a water-tight  tank,  having  a capacity 
of  500  gallons,  carried  on  a strongly-constructed  waggon-bed. 
The  pumping  cylinder  is  mounted  on  wheels  and  drawn  at 
the  rear  of  the  waggons. 
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‘ This  trough  system  is  now  in  successful  use  at  Camp 
Meade,  Pa.,  and  in  camps  established  at  the  Presidio  of 
San  Francisco,  Cal.,  for  the  muster  out  of  the  State 
volunteers  returning  from  the  Philippines,  and  for  the  recruits 
and  new  regiments  awaiting  transportation  to  those  islands. 
The  details  of  the  system  are  given  in  the  following  order : 

‘ General  Orders  No.  170. 

‘ Headquarters  of  the 
‘ Army  Adjutant-General’s  Office, 

‘ Washington, 

‘ September  26,  1899. 

‘ By  direction  of  the  Secretary  of  War  the  following 
description  of  a system  adopted  for  the  disposal  of  excreta 
in  military  camps  is  published  for  the  information  of  all 
concerned  : 

*1.  Description  of  Tro2tgJi. — Of  the  following  dimensions: 
length,  14  feet ; width  at  top,  22  inches  ; depth  at  upper 
end,  15  inches  ; depth  at  lower  end,  18  inches,  and  parabolic 
in  cross  section.  Material  consists  of  sheets  of  galvanized 
iron.  No.  22,  well  riveted,  and  smoothly  soldered  at  joints 
and  end.  The  front  and  rear  sides  of  the  trough  are  given 
additional  strength  by  means  of  an  iron  rod  J inch  in 
diameter,  over  which  the  edges  are  turned.  The  general 
shape  of  the  trough  is  such  as  to  present  a curved  surface 
throughout,  thus  avoiding  corners  in  which  material  could 
collect,  and  to  insure  easy  emptying  and  cleaning  of  the 
trough.  This  trough  is  supported  by  a framework  con- 
sisting of  four  pieces  so  cut  out  as  to  accurately  fit  the 
surface  of  the  trough.  The  four  frames  are  placed  one  at 
either  end  of  the  trough,  and  the  other  two  equally  spaced. 

These  frames  are  joined  at  the  rear  of  the  trough  by  two 

pieces  i inch  by  4 inches,  one  of  these  at  the  bottom  and  the 

other  at  the  top  of  the  frame,  the  strips  running  the  full 

length  of  the  trough.  In  front  the  trough  is  completely 
boarded  in  by  i-inch  material.  The  lid  consists  of  two 
sections,  each  7 feet  long,  and  each  containing  three  and 
one-half  openings,  thus  providing  seven  openings  for  the 
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FIG.  29. — PLANS  AND  SECTIONS  OF  UNITED  STATES  ARMY  PORTABLE  LATRINE. 
(Report  of  Surgeon-General  United  States  Army  for  1899,  p.  210.) 
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trough.  This  lid  is  made  of  i|-inches  material,  the  several 
pieces  of  the  lid  being  held  together,  front  and  rear,  by  a 
batten  i inch  by  inches  wide.  Each  section  of  the  lid  is 
provided  with  four  strap  hinges  screwed  at  the  rear.  The 
ends  of  the  trough  are  boxed  in,  and  give  support  to  a board 
I inch  by  12  inches,  rising  to  a height  of  23^  inches  in  front 
above  the  lid  of  the  trough.  The  upper  edge  of  this  board 
is  cut  sloping  3 inches.  These  end  boards  give  support  to 
another  board  14  feet  4 inches  long  by  12  inches  wide,  which  is 


FIG.  30. — ODOURLESS  EXCAVATING  TANK  WITH  WAGGON  FOR  USE 
WITH  UNITED  STATES  ARMY  PORTABLE  LATRINE. 

(From  Report  of  Surgeon-General  United  States  Army  for  1899,  p.  211.) 

intended  to  prevent  men  from  standing  upon  the  lid.  This 
board  should  also  be  braced  from  the  roof  of  the  latrine. 

‘ It  will  thus  be  seen  that  the  trough  is  enclosed  by  a 
complete  framework,  which  is  intended  to  secure  support 
while  in  use  and  safety  during  transportation,  should  the 
latter  become  necessary.  When  placed  in  position  the  height 
of  the  upper  end  of  the  trough  above  the  floor,  including  lid, 
should  be  2oi  inches.  The  rear  margin  of  the  trough  should 
be  at  least  4 inches  from  the  studding  of  the  rear  wall  of  the 
building,  so  as  to  permit  the  raising  of  each  section  of  the  lid. 
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‘ The  iid  of  the  trough  is  divided  into  seven  spaces,  each 

1 foot  11  j inches  in  breadth  by  i foot  10  inches  in  depth, 
the  sides  of  the  spaces  being  indicated  by  a vertical  board 
4 inches  in  height  and  bevelled  at  each  end.  Each  space 
is  provided  with  an  opening  so  shaped  as  to  prevent  as  much 
as  possible  the  soiling  of  its  edges  by  faecal  matter.  The 
opening,  4 inches  by  3 inches  in  front,  expands  to  a width 
of  8 inches  by  8 inches,  this  part  having  its  edges  well 
bevelled,  and  is  then  extended  backward  to  the  rear  of  the 
trough,  and  cut  away  as  much  as  possible  without  weakening 
too  much  the  strength  of  the  lid.  In  other  words,  both  the 
front  and  the  rear  of  the  ordinary  water-closet  seat  is  largely 
cut  away.  This  is  intended  to  avoid  both  wetting  the  front 
of  the  seat  with  urine  and  its  rear  edges  with  precipitate 
diarrhoeal  discharges. 

‘2.  Description  of  Urinal. — This  consists  of  a galvanized 
iron  trough  fastened  to  the  end  and  rear  walls  of  the  latrine 
at  a height  of  2 feet  6 inches  from  the  floor.  It  measures 
8 feet  in  length  by  8 inches  in  width,  and  has  a depth  of 
4 inches.  Its  rear  side  is  extended  18  inches  upward,  so  as 
to  protect  the  wall  of  the  latrine  from  any  possible  con- 
tamination with  urine.  It  has  a fall  of  5 inches,  and  empties 
into  the  upper  end  of  the  large  trough  by  means  of  a pipe 

2 inches  in  diameter. 

‘ When  ready  for  use,  water  should  be  poured  into  the 
large  trough  until  it  has  a depth  of  at  least  2 inches  at  the 
upper  end.  To  this  is  then  added  one-sixth  of  a barrel  of 
lime,  and  the  two  well  mixed  with  a wooden  paddle.  Lime 
should  also  be  freely  sprinkled  in  the  urinal.  By  this  means 
not  only  do  the  excreta  immediately  fall  into  a disinfectant 
solution,  but  the  urine  is  also  mixed  with  lime  prior  to 
falling  in  the  trough.  To  better  provide  for  the  disinfection 
of  the  excreta,  the  contents  of  the  trough  should  be  stirred 
with  a wooden  paddle  two  or  three  times  a day. 

‘3.  Description  of  Latrine.  — This  consists  of  a frame 
building  8 feet  by  25  feet  10  inches,  inside  measurements ; 
height  of  roof  at  rear,  6 feet  6 inches.  The  front  wall  of  the 
building  is  prolonged  2 feet  at  either  end,  and  is  provided 
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with  a projecting  hood  throughout  its  entire  length.  This 
hood  protects  an  opening  20  feet  in  length  by  12  inches  in 
width,  which  is  intended  for  the  ventilation  and  lighting  of 
the  latrine.  This  opening,  in  warm  climates,  should  be 
extended  along  sides  and  rear  of  building,  so  as  to  insure 
a better  circulation  of  air  within  the  closet. 

‘ The  lengthening  of  the  front  wall  allows  for  a protected 
entrance  2 feet  in  width  at  each  end  of  the  building  for 
persons,  and  also  for  barrels  containing  the  disinfectant. 

‘ A door,  3 feet  6 inches  by  2 feet  6 inches,  is  provided  at 
the  end  of  the  closet  opposite  that  of  the  urinal,  through 
which  the  hose  can  be  introduced  for  the  removal  of  the 
contents  of  the  trough.  Through  this  door  also  the  trough, 
enclosed  in  its  frame,  can  be  removed  whenever  this  becomes 
necessary.  The  closet  is  properly  floored,  and  should  be 
lighted  at  night  by  a suitable  reflecting  lantern. 

‘ 4.  Description  of  Excavating  Apparatus. — This  consists  of 
(i)  a strongly-constructed  waggon-bed,  supporting  a water- 
tight tank  having  a capacity  of  500  gallons.  The  wheels  of 
this  waggon  should  have  wide  tyres.  A 6-inch  opening  at 
rear  end  of  tank,  controlled  by  the  turning  of  a lever,  serves 
for  the  purpose  of  emptying  its  contents ; (2)  a pumping 
apparatus,  consisting  of  a cylinder  capable  of  withstanding 
high  pressure,  two  lengths  of  3-inch  rubber  hose,  each  20  feet 
in  length,  with  two  pairs  of  brass  couplings,  and  removable 
handle  for  working  the  pump.  This  pump  is  provided  with 
side-bars  for  lifting  purposes,  and  is  supported  on  a pair  of 
strong  wheels  which  track  with  the  wheels  of  the  excavator 
waggon.  When  in  use  the  pump  is  connected  at  each  end 
of  its  cylinder  with  one  of  the  ends  of  the  3-inch  hose.  One 
free  end  of  the  hose  is  now  to  be  connected  with  the  pipe  on 
the  top  of  the  tank,  and  the  free  end  of  the  other  length  of 
hose  placed  in  the  trough  to  be  emptied.  The  pump  is 
rapidly  worked  by  two  men,  and  the  contents  of  the  trough 
quickly  pumped  into  the  tank.  (A  gallon  or  more  of  water 
should  be  placed  in  the  cylinder  of  the  pump  before  the 
connections  are  made.) 

‘ As  soon  as  the  trough  has  been  emptied,  the  end  of  the 
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hose  should  be  elevated  and  securely  closed  with  one  of  the 
couplings  provided  for  that  purpose.  The  same  steps  should 
be  followed  in  detaching  the  other  length  of  rubber  hose 
from  the  tank.  In  this  way  none  of  the  contents  of  the 
pump  or  hose  are  spilled  on  the  ground.  The  two  lengths 
of  hose  should  next  be  placed  in  position  along  the  sides 
of  the  tank,  the  pump  hitched  to  the  rear  axle  of  the  waggon 
by  the  attachment  provided,  and  the  excavator  waggon 
driven  to  the  next  trough  to  be  emptied. 

‘ In  camp  or  on  the  march  this  pump  should  be  drawn 
at  the  rear  of  the  waggon.  Three  men  should  be  assigned 
to  each  excavating  apparatus.’* 

A scheme  of  the  above  kind,  if  introduced  into  our  army, 
might  well  be  expected  to  have  markedly  beneficial  results 
in  India.  In  the  first  place,  it  would  mean  the  end  of  the 
dry-earth  system  ; secondly,  it  would  do  away  with  some  of 
the  degrading  and  equally  dangerous  duties  of  the  sweeper ; 
thirdly,  it  would  be  a distinct  economy  in  transport  by 
lessening  the  number  of  carts  required  for  the  removal  of 
excreta  (the  filth-cart  contains  about  60  gallons,  the  exca- 
vating waggon  500  gallons)  ; fourthly,  it  would  probably 
obviate  the  wholesale  breeding  of  flies  in  the  filth  trenches. 

Any  system  which  avoids  the  fouling  of  the  person  with 
excremental  matter  should,  if  otherwise  suitable,  be  welcomed 
in  India. 

On  service,  when  possible,  buckets  should  always  be  in  use. 
Whenever  they  are  introduced,  provided  that  disease  in  the 
form  of  enteric  or  dysentery,  or  both,  has  not  got  a firm  foot- 
hold, the  effect  is  remarkable  in  maintaining  a satisfactory 
standard  of  health.  As  a result  of  experience,  I regard  the 
use  of  dr}^  earth  as  an  abomination — that  is,  when  some  form 
of  liquid  can  be  substituted.  The  buckets  become  caked 
with  filth ; the  dry  earth  gets  blown  over  the  camp ; flies  are 
found  crawling  in  the  latrines  in  countless  numbers ; paper 
intrudes  its  presence  into  localities  where  it  is  more  than 
undesirable ; and,  lastly,  the  dry  earth  (so  called)  as  often  as 

* Annual  Report  of  the  Surgeon-Cleneral  United  States  Army  for 
Fiscal  Year  ending  June  30,  1889,  pp.  210-212. 
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not,  is  never  used.  A certain  number  of  the  buckets  should 
be  set  aside  as  urinals,  and  should  always  contain  some 
strong  disinfectant.  Camp  urinals  should  be  distinct  from 
latrines,  and  there  is  no  objection  to  their  multiplication, 
as,  with  sufficient  accommodation,  men  are  less  likely  to 
foul  the  camp  by  constantly  passing  water  in  places  most 
suited  to  their  own  convenience.  The  suggestion  of  keep- 
ing latrines  and  urinals  distinct  has  much  to  recommend  it. 
If  both  these  necessary  establishments  are  placed  within 
the  one  screen,  the  men  who  wish  to  make  water  naturally 
prefer  to  do  so  outside,  and  they  commonly  carry  their 
preference  into  effect.  I have  seen  this  often  enough  to  be 
convinced  of  its  truth.  The  buckets  should  be  removed  at 
suitable  intervals,  and  the  contents  disposed  of  outside  the 
camp.  Whether  the  disposal  shall  consist  of  deep  burial, 
shallow  burial,  or,  possibly,  of  cremation,  will  have  to  depend 
on  circumstances.  Buckets  were  installed  at  Tyger  Kloof, 
a camp  already  referred  to,  in  the  spring  of  1902.  The  camp 
was,  owing  to  this  arrangement,  coupled  with  the  removal 
of  other  forms  of  refuse,  an  admirable  object-lesson  in  field 
sanitation.  The  contrast  with  the  neighbouring  camps  was 
remarkable,  and  we  remained  almost,  if  not  entirely,  free 
from  sickness  which  was  working  havoc  elsewhere. 

When  buckets  are  not  available,  kerosene  tins  may  be 
tried.  If  two  holes  are  bored  directly  opposite  to  each  other, 
near  the  top  of  the  tin,  and  the  ends  of  a bent  iron  rod  are 
inserted,  a very  fair  bucket  with  handle  is  all  ready  for  use. 

It  is  scarcely  necessary  to  consider  the  usual  form  of 
latrine  used  in  permanent  barracks.  All  details  in  this  con- 
nection are  to  be  found  in  standard  works  on  hygiene. 

The  preceding  principles  admit  of  wide  application  alike 
to  the  conditions  of  home  service  and  peace  or  foreign 
service  and  war. 

The  disposal  of  refuse  other  than  that  of  excremental 
origin  must  be  settled  by  local  conditions,  and  by  the 
presence  or  otherwise  of  specially  - designed  apparatus. 
Kitchen  refuse  can  generally  be  burnt  by  the  cooks,  without 
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serious  trouble.  Burial  in  the  same  manner  as  that  men- 
tioned in  the  case  of  excreta  is  sometimes  the  most  suitable 
method  of  disposal.  When  sufficient  land  is  available,  and 
when  no  immediate  objections  of  a practical  nature  exist, 
this  method  has  a good  deal  to  recommend  it,  as  it  avoids 
the  waste  of  manurial  material.  In  India  town  rubbish  is 
found  to  be  a good  top-dressing  for  the  production  of  grass.* 
Considerations  of  this  sort  cannot,  naturally,  weigh  for  a 
moment  when  the  health  of  troops  is  in  question,  and  in 
cases  of  doubt,  particularly  when  in  camp  or  on  service,  it 
is  the  best  plan  to  resort  to  destruction  by  fire,  as  this  is 
absolutely  safe.  There  are  many  admirable  refuse  destructors 
on  the  market ; one  of  the  best  appears  to  be  that  designed 
by  the  Horsfall  Destructor  Company,  Leeds.  The  following 
is  an  account  of  two  forms  of  destructor  supplied  by  this 
company  : 

‘ This  machine  is  constructed  in  two  forms  : (i)  The 

“ wheeled  form  ” (Fig.  31)  ; (2)  the  “ man-carried  form.” 

‘ In  the  first,  or  wheeled  form,  the  destructor  consists  of  a 
furnace  having  a grate  of  perforated  plate  with  firing-doors 
in  the  front.  The  casing  of  the  furnace  consists  of  a double 
tank,  in  one  side  of  which  infected  stools,  and  m the  other 
infected  clothing,  may  be  boiled  in  hot  water  by  the  heat  of 
the  destructor. 

‘ The  chimney  is  made  in  sections  which  can  be  packed, 
between  brackets  fixed  for  that  purpose,  on  the  top  of  the 
furnace  for  travelling.  Large  doors  are  provided  on  the  top 
of  the  tanks  for  access  to  the  tanks,  and  cocks  or  valves 
at  the  bottom  for  emptying  the  same.  The  destructor  is 
provided  with  travelling  wheels  and  shafts,  the  latter 
having  the  usual  props  to  support  the  destructor  when 
stationary  and  being  attached  by  strong  brackets  to  the 
tanks. 

‘ In  the  second  or  man-carried  form,  the  furnace  and 
tanks  are  arranged  as  above  described,  but  the  tanks  are 
made  in  two  or  more  parts,  each  forming  a separate  tank, 
and  bolted  together.  Each  of  the  sections  into  which  the 

* ‘ Farm  Manual,’  p.  15 
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destructor  is  so  divided  is  so  proportioned  as  to  be  a con- 
venient load  either  for  one  or  two  men.  Brackets  are 
provided  on  the  sections  through  which  a pole  may  be 
passed  to  enable  the  load  to  be  conveniently  shared  between 
two  carriers. 


Hooks  for  Guy  Ropes 


1 iiiiij 


‘ To  enable  wet  or  foul  materials  to  be  the  more  readily 
burnt,  combustible  fluids,  such  as  tar  oil  or  petroleum,  should 
be  mixed  with  the  refuse  by  sprinkling  with  a watering-can 
or  otherwise.  Such  fluids  may  be  conveniently  carried  in 
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drums  put  inside  the  furnace  or  tanks,  and  taken  out  when 
the  destructor  is  to  be  used. 

‘ The  whole  machine,  except  the  shafts  and  wheels,  is 
constructed  of  light  steel  plate.  The  weights  are  approxi- 
mately as  follows  : 

“Wheeled”  destructor:  Total  weight,  18  cwt. 

“ Man-carried  ” destructor  : Total  weight,  337  pounds. 

Weight  of  each  Section  94  pounds : 87  pounds  : 
and  62  pounds.’ 

Portable  destructors  would  have  been  invaluable  in  South 
Africa,  and  their  presence  would  be  an  enormous  sanitary 
advantage  in  many  of  our  foreign  stations.  The  Horsfall 
destructors  appear  to  be  excellently  adapted  for  use  in  the 
service,  and  therefore  worthy  of  an  exhaustive  trial.  A very 
fair  destructor  may  be  improvised  by  cutting  two  trenches 
about  2 feet  deep  at  right  angles  to  each  other,  with  a 
chimney  of  sods  built  at  the  angles  of  intersection.  Within 
common-sense  limits,  the  higher  the  chimney  the  better. 
A little  paraffin  helps  matters  greatly,  as  it  starts  the  rubbish 
burning,  and,  by  warming  the  interior  of  the  chimney  and 
the  contained  air,  it  produces  a draught  which  keeps  up  the 
fire.  Some  care  has  to  be  exercised  in  putting  on  fresh 
refuse,  but  if  attention  is  paid  to  this  point  the  fire  generally 
burns  itself  out.  A great  advantage  of  this  scheme  is  that 
the  rubbish  is  burnt  in  one  place,  and  the  process,  if  in  the 
hands  of  a reliable  man,  is  kept  under  proper  control.  In 
the  camps  round  Ladysmith  rubbish  was  burnt  anywhere 
and  everywhere,  and  a most  intolerable  and  disgusting 
nuisance  was  thereby  created.  As  the  fires  were  under  no 
supervision,  cartridges  were  often  thrown  into  them,  and 
serious,  and  even  fatal,  accidents  were  the  consequence. 
This  danger,  besides  others  more  nearly  allied  to  sanitation, 
would  be  prevented  by  the  adoption  of  a measure  such  as 
the  preceding. 

A good  deal  of  refuse  collects  about  tents  after  meals. 
Men  should  be  instructed  to  place  all  fragments  in  bully- 
beef  tins  or  the  like,  and  removal  can  be  carried  out  by  men 
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told  off  for  conservancy  duty.  If  fragments  of  food  are  not 
collected  at  once,  the  chances  are  that  they  will  be  trodden 
into  the  soil,  and  so  become  a factor  in  the  general  pollution 
of  the  camp. 

It  is  almost  unnecessary  to  insist  that  satisfactory  refuse 
disposal  is  essential  if  health  and  efficiency  are  to  be 
maintained.  Without  these,  military  success  becomes  en- 
dangered or  is  impossible,  and  this  fact  cannot  be  taken  too 
deeply  to  heart. 


CHAPTER  XVI 
CLIMATE 

In  general  terms  climate  refers  to  the  temperature  and 
rainfall,  together  with  their  associated  conditions,  of  any 
given  locality,  and  in  this  sense  it  will  be  considered 
here. 

The  temperature  depends  on  a variety  of  causes,  of  which 
onl}^  the  more  important  need  be  dealt  with  at  present. 

I.  Distance  from  the  Equator. 

Speaking  generally,  the  nearer  a place  is  to  the  equator  the 
hotter  it  will  be.  The  solar  rays  here  fall  more  vertically  on 
our  planet  than  at  any  other  part  of  its  surface.  It  follows 
that  these  rays  have  a shorter  distance  to  travel  through  the 
air  than  those  which  are  directed  to  latitudes  nearer  the 
poles.  The  presence  of  watery  vapour  in  the  atmosphere 
checks  the  passage  of  solar  heat  rays  to  an  extent  equal  to 
that  to  which  its  own  temperature  is  raised,  and  it  is 
therefore  a simple  matter  to  understand  that  the  thicker  the 
layer  of  atmosphere  to  be  traversed  the  less  the  amount  of 
heat  which  will  ultimately  be  received  by  the  earth. 

Another  reason  for  the  comparatively  high  temperature  of 
the  equatorial  regions  will  be  found  in  the  inclination  of  the 
axis  of  the  earth,  which  is  so  placed  that  the  North  Pole  is 
turned  away  from  the  sun  during  the  northern  winter  and 
towards  the  sun  during  the  northern  summer.  The  converse 
of  this  must,  of  course,  hold  good  as  regards  the  South  Pole, 
so  that  the  nearer  the  poles  the  less  the  amount  of  solar  heat 
received  during  the  year. 
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2.  Elevation. 

The  higher  we  ascend  into  the  atmosphere  the  greater  the 
loss  of  heat  by  radiation.  This  fact  is  due  to  rarefication  of 
the  air,  the  denser  and  lower  strata  having  a corresponding 
influence  in  retarding  radiation.  It  is  also  evident  that  on 
mountain  tops  there  is  less  matter  capable  of  receiving  and 
retaining  heat  than  there  is  in  the  plains,  the  total  result 
being  that  the  capacity  for  receiving  heat  is  lessened  and  the 
capacity  for  losing  heat  is  increased.  The  effect  of  a change 
from  the  plains  to  the  hills  is  an  example  of  the  results  of 
elevation  familiar  to  those  who  have  served  in  India. 

Elevated,  and  therefore  less  sheltered,  regions  are  also 
exposed  to  the  chilling  influences  of  the  wind. 

3.  Distance  from  the  Sea. 

The  influence  of  the  ocean  may  be  summed  up  in  a 
general  statement  to  the  effect  that  the  less  land  and  the 
more  water  the  fewer  will  be  the  changes  in  temperature. 
This  fact  is  explained  by  the  comparatively  large  quantity 
of  heat  which  is  required  to  raise  the  temperature  of  water 
as  compared  with  that  of  land  generally,  a truth  that  is 
expressed  by  saying  that  water  has  a high  specific  heat,  the 
term  ‘ specific  heat  ’ meaning  the  amount  of  heat  which 
various  bodies  respectively  absorb  when  they  rise  in  tem- 
perature. Water  is  taken  as  unity,  and  all  other  bodies  are 
compared  with  it.  For  instance,  if  a pound  of  water  and  a 
pound  of  mercury  were  exposed  to  exactly  the  same  heat  for 
exactly  the  same  time,  the  temperature  of  the  mercury  would 
be  as  nearly  as  possible  thirty  times  higher  than  that  of  the 
water  ; that  is  to  say,  it  takes  about  thirty  times  more  heat 
to  raise  water  than  mercury  to  any  particular  degree.  The 
specific  heat  of  water  is  therefore  said  to  be  thirty  times  that 
of  mercury.  These  figures  are  usually  stated  in  decimals. 
The  decimal  corresponding  to  being  0*03,  the  specific 
heat  of  mercury  is  stated  to  be  0*03,  the  specific  heat  of 
water,  as  already  explained,  being  taken  as  unity,  or,  in 
other  words,  as  i. 
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It  follows  from  the  above  that  the  sun  can  beat  a long 
time  on  water  before  the  latter  becomes  unpleasantly  hot,  a 
fact  which  accounts  for  the  comparatively  equable  tempera- 
ture of  the  ocean.  If  the  specific  heat  of  water  were  raised 
to  that  of  sand,  ocean  voyages  would  lose  their  most  pleasant 
characteristics  ; sea  bathers  would  run  some  chance  of  being 
seriously  scalded ; the  same  thing  would  probably  happen 
to  such  fish  as  were  near  the  surface  ; and,  generally  speak- 
ing, the  world  would  immediately  become  a most  undesirable 
place  of  residence.  The  reason  of  the  tempering  effects  of 
the  ocean  should  now  be  apparent.  It  may  conveniently  be 
stated,  in  general  terms,  that  the  more  the  land  the  greater 
the  reception  of  heat  in  any  given  time,  and  the  greater  its 
subsequent  loss  ; the  more  water  the  less  the  reception  of 
heat  in  any  given  time,  and  the  less  its  subsequent  loss. 
Insular  countries  are  thus  placed  under  particularly  favour- 
able conditions  in  connection  with  changes  of  temperature, 
and  those  who  have  passed  summer  and  winter  in  both 
New  York  and  London  are  in  a position  to  realize  certain 
advantages  of  the  ‘ dreadful  English  climate  ’ and  the  climatic 
possibilities  of  a huge  continent. 

The  evaporation  going  on  from  the  surface  of  the  ocean 
must,  in  a manner  explained  elsewhere,  lower  the  tempera- 
ture of  islands  or  of  localities  generally  which  are  near  a 
sea-coast. 

4.  Nature  of  Soils. 

Soils  vary  greatly  as  to  their  specific  heat,  the  latter  being 
raised,  as  might  be  supposed,  by  the  presence  of  water. 
Damp  clay  soils  are  usually  spoken  of  as  cold  soils.  Sand, 
on  the  contrary,  rapidly  absorbs  heat,  and  rapidly  loses  it 
again  by  radiation  when  the  source  is  withdrawn. 

In  Upper  Egypt  the  effects  of  the  withdrawal  of  heat  after 
sundown  are  remarkable.  So  rapid,  indeed,  is  radiation,  aided 
by  the  cloudless  atmosphere,  that  sleeping  out  without  extra 
covering  is  productive  of  a degree  of  discomfort  suggestive  of 
being  steadily  frozen  alive.  It  was  no  uncommon  circum- 
stance, during  desert  marches,  to  see  men,  who  were  unable  to 
sleep  from  the  cold,  prowling  about  in  the  small  hours  of  the 
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morning  in  the  vain  hope  of  getting  warm.  Daring  the  day 
the  conditions  were  so  far  reversed  that  the  intensel3^-heated 
sand  raised  the  temperature  of  the  lower  strata  of  the  atmo- 
sphere to  a degree  approximating  to  that  of  the  air  from 
a blast-furnace. 

Herbage  and  trees  have  a cooling  effect  upon  the  soil,  both 
by  their  shielding  action  against  the  rays  of  the  sun  and  also 
by  increasing  evaporation.  As  already  explained,  in  connec- 
tion with  clothing,  heat  which  is  holding  vapour  in  suspen- 
sion is  not  perceptible  to  our  senses,  and  is,  for  the  time 
being,  subtracted  from  the  sum  total  of  that  available  for 
raising  the  temperature  of  matter  generally.  The  water  from 
the  leaves  is  readily  evaporated  under  suitable  conditions, 
and,  heat  being  thus  rendered  latent,  a rapid  reduction  of 
temperature  ensues. 

5.  Exposure  to  Wind. 

This  is  a matter  of  common  observation.  Winds  are 
caused  by  the  existence  of  unequal  weights  of  different 
volumes  of  air,  the  heavier  volumes  rushing  towards  the 
regions  occupied  by  the  lighter.  As  air  expands  by  heat,  and 
in  so  doing  loses  weight,  it  follows  that  there  must  be  a 
constant  inrush  of  air  to  the  hottest  parts  of  the  globe — 
namely,  to  those  situated  nearest  the  equator  ; the  colder, 
and  therefore  heavier,  air  from  northern  latitudes  taking  the 
place  of  the  warmer  and  lighter  air  of  the  equatorial  regions. 
As  the  incoming  air  tends  to  maintain  the  speed  of  rotatory 
movement  belonging  to  the  latitudes  from  which  it  started, 
and  as  the  rate  of  rotation  regularly  increases  from  the  poles 
to  the  equator,  it  is  plain  that  as  winds  from  the  north 
or  south  approach  the  equatorial  line  they  must  be  travelling 
eastward  at  a slower  rate  than  that  at  which  the  planet 
is  rotating  in  the  same  direction. 

An  observer  standing  near  the  equator  and  looking  to  the 
east  would  have  a wind  constantly  blowing  in  his  face,  or,  to 
put  it  more  correctly,  he  would  receive  the  impression  of  a 
wind  blowing  in  his  face,  such  an  impression  resulting 
from  the  fact  that  he  was  surrounded  by  air  moving,  it  is  true. 
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in  the  same  direction  as  himself,  but  considerably  slower. 
The  wind,  in  fact,  would  appear  to  come  from  the  north-east 
or  south-east,  according  as  the  observer  was  standing  north 
or  south  of  the  equator.  These  winds  are  known  as  the 
north-east  and  south-east  trade  winds. 

The  further  direction  of  these  currents  of  air  may  now  be 
considered.  The  light  and  hot  air  on  and  about  the  equator  is 
forced  upwards  by  the  inrush  of  heavy  and  cold  air  from  low 
latitudes,  loses  heat  as  it  ascends,  and,  in  virtue  of  its  conse- 
quent contraction,  gains  weight  to  a corresponding  extent,  and 
therefore  sinks  again  towards  the  earth.  On  rising  from  the 
equatorial  zone  it  flows  north  and  south,  travelling  this  time 
with  part  of  the  rotatory  speed  belonging  to  the  equatorial  lati- 
tudes, and  as  the  course  is  into  regions  where  the  speed  of  rota- 
tion is  diminished,  the  wind  consequently  blows  in  an  easterly 
direction  in  either  hemisphere.  In  the  Northern  Hemisphere 
these  air-currents  gain  our  coasts  in  the  form  of  the  warm  and 
moisture-laden  south-westerly  winds,  which  are  such  well- 
known  features  of  Devon,  Cornwall,  and  the  West  of  Ireland. 
These  return  currents  of  air  have  been  styled  by  Sir  John 
Herschel  as  ‘ the  anti-trades  this  name  is,  of  course,  applied 
to  the  winds  of  both  hemispheres.  It  should  be  understood 
that  the  above  sequence  of  events  does  not  follow  with  the 
regularity  which  preceding  statements  seem  to  imply,  the 
presence  of  land  and  the  changing  seasons  being  disturbing 
elements,  the  effect  of  which  is  too  lengthy  a subject  to  be 
entered  on  here.  It  may,  however,  be  explained  that  in  the 
summer  the  south-east  trade-wind  is  drawn  across  the 
equator  by  the  low  pressure  of  the  rarefied  atmosphere,  caused 
by  the  heated  plains  of  Northern  India  and  other  parts  of 
Asia  lying  in  the  same  latitudes.  As  the  land  in  these 
regions  rises  in  temperature,  so  must  the  air  above  them 
expand  as  it  gains  heat  by  conduction  from  the  surface  of 
the  earth,  colder  and  heavier  air  naturally  rushing  in  at  the 
same  time  to  take  its  place,  and  this  colder  air  is  represented 
by  the  south-east  trade.  This  wind,  however,  gains  the  same 
rate  of  rotation  as  the  general  mass  of  air  at  the  equator,  and 
is  consequently  deflected  to  the  east  after  crossing  the  line,  in 
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a manner  already  explained  in  connection  with  the  anti- 
trades, and  in  the  Northern  Hemisphere  becomes  the  south- 
west monsoon. 

Winds  may  be  conveniently  divided  into  moist  and  dry. 
Among  the  former  are  the  winds  which  have  just  been 
discussed,  and  amiong  the  latter  are  the  hot  winds  of  Egypt 
and  Northern  Bengal,  while  examples  of  cold  dry  winds  are 
found  in  the  east  winds  of  our  own  country. 

As  the  influence  of  winds  on  health  is  largely  associated 
with  the  dryness,  or  otherwise,  of  the  air,  this  matter  will 
be  further  considered  under  the  heading  of  rainfall  and 
moisture. 

As  a general  statement,  a wind  may  be  said  to  carry  with 
it  the  temperature  and  moisture  of  the  region  from  which  it 
comes,  and  we  have  therefore,  in  view  of  the  difference  in 
connection  with  heat  absorption  by  land  and  water  respec- 
tively, a ready  explanation  of  the  contrast  between  the  prevail- 
ing winds  of  our  east  and  westerly  coasts.  In  the  former  case 
the  air-current  reaches  us  from  the  cold  northern  latitudes  of 
the  Continent  ; and  in  the  latter  it  brings  us  the  equatorial 
heat  lowered  by  its  journey  over  some  thousands  of  miles  of 
Atlantic  Ocean  at  a comparatively  equable  temperature. 
The  lowering  of  the  temperature  of  the  wind  being  caused 
by  the  amount  of  heat  rendered  latent  to  hold  in  suspension 
the  vapour  from  the  surface  of  the  ocean. 

An  anchorage  for  ships  is  naturally  selected  on  the  lea  side 
of  the  land,  and  a town  and  barracks  subsequently  make 
their  appearance  as  a consequence  of  the  harbour.  Many  of 
our  foreign  stations  are  situated  within  the  trade-wind  zone, 
and  the  barracks,  therefore,  are  so  placed  as  to  be  unduly 
sheltered  from  the  prevailing  winds.  At  St.  Helena,  town 
and  barracks,  in  accordance  with  the  above  principles,  face 
north,  the  force  of  the  south-easterly  trade-wind  being  ex- 
pended on  the  opposite  side  of  the  island,  blowing,  in  fact, 
dead  on  shore  with  a strength  that  makes  landing  a matter 
of  great  danger,  and  often  of  impossibility.  The  same  con- 
ditions obtain  at  Jamaica,  and,  to  a modified  extent,  at 
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Barbadoes.  At  Jamaica  the  mountains  to  the  north  of 
Kingston  cut  off  the  north-easterly  trade-wind  alike  from  the 
town  and  from  the  barracks  at  Up  Park  Camp,  while  at 
Barbadoes,  on  the  other  hand,  the  comparative  absence  of 
hills  allows  a refreshing  breeze  to  blow  constantly  over  the 
island. 

Reference  to  the  meterological  records  of  the  Army  Medical 
Reports  fully  substantiates  the  above.  Jamaica  possesses 
attractions  in  the  way  of  natural  beauty  which  find  no 
counterpart  in  the  case  of  the  sister  island ; but  the  very 
cause  of  this  unsurpassed  beauty — namely,  the  mountainous 
nature  of  the  country — deprives  the  dwellers  in  the  lower 
districts  on  the  south  of  the  mountains  of  one  of  the  main 
causes  of  the  more  healthy  climate  of  Barbadoes.  What 
Barbadoes  loses  in  natural  beauty  is  gained  by  a lower 
temperature  and  an  increased  healthfulness ; advantages 
which  are  partly  due  to  the  fact  that  the  island,  consisting 
practically  of  one  large  flat  sugar-field,  presents  no  serious 
obstacles  to  the  free  course  of  the  trade-wind. 

It  has  already  been  explained  that  a town  and  barracks 
naturally  come  into  existence  near  an  anchorage.  The 
earlier  settlers  in  our  foreign  possessions  established  them- 
selves on  the  verge  of  the  seaboard  for  the  convenience 
of  obtaining  supplies,  and  for  other  reasons  of  a sufficiently 
obvious  nature.  The  presence  of  troops  was  a protection 
both  from  the  sea  and  the  land,  and  a means  of  maintaining 
order  in  what  were  once  only  partially  organized  communities. 
These  reasons,  at  the  present  epoch,  no  longer  exist,  and  the 
depredations  of  the  Buccaneers  and  the  followers  of  the 
lucrative  calling  of  piracy  are  now  mere  matters  of  history.* 

In  short,  the  circumstances  which  originally  necessitated 
the  presence  of  troops  in  certain  localities  have  long  since 
passed  away. 

To  abandon  all  barracks  which  are  not  ideally  situated 
would  mean  a prohibitive  expenditure,  but  at  the  same  time 

* The  Ikiccaneers  preceded  the  pirates,  from  whom  they  were  altogther 
distinct.  The  word  Ifuccaneers  is  often  erroneously  applied  to  the  latter. 
See  ‘ History  of  the  Buccaneers.’ 
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it  is  in  the  highest  degree  satisfactory  that  the  bearing  of 
situation  on  health  is  at  the  present  day  most  carefully  con- 
sidered. Provided  that  strategical  requirements  are  complied 
with,  there  is  no  apparent  reason  why  the  location  of  troops 
should  not  be  made  dependent  on  the  requirements  of  health 
and  general  convenience. 

At  St.  Helena,  the  Town  Barracks  and  Military  Hospital 
are  situated  in  Jamestown  Valley  which,  being  shut  in  by 
the  surrounding  lofty  hills  and  cut  off  from  the  prevailing 
wind,  is  certainly  not  the  healthiest  or  coolest  place  in  the 
island ; and  the  Ladder  Hill  Barracks,  although  far  better 
placed,  still  leave  much  to  be  desired  as  far  as  locality  is 
concerned.  The  original  cause  of  this  state  of  affairs  is 
found,  as  already  explained,  in  the  position  of  the  anchorage 
(Fig-  33)- 

The  present  necessity,  however,  for  the  occupation  of 
these  barracks  is  disproved  by  the  fact  that  for  two  months 
of  the  year  all  British  troops  are  (or  were  within  the  past 
few  years)  camped  near  Longwood  House,  which  is  situated 
on  the  south-east  side  of  the  island,  and  that  the  men  of  the 
3rd  Battalion  West  India  Regiment  were  moved  to  Dead- 
wood  Plain,  which  is  in  the  same  vicinity  as  Longwood, 
almost  immediately  after  their  arrival.  Both  these  localities, 
unlike  the  barracks,  enjoy  to  the  full,  from  their  positions, 
the  health-giving  effects  of  the  south-easterly  winds. 

This  change  was  attended  by  the  most  satisfactory  results, 
for  the  men,  being  placed  under  ideal  surroundings  of  natural 
beauty  and  healthfulness,  provided  with  every  form  of  rational 
enjoyment,  removed  from  the  squalid  pleasures  of  grogshops 
and  the  attractions  of  establishments  of  a still  more  doubtful 
nature,  improved  in  a manner  remarkable  alike  from  its  moral 
and  physical  aspects.  It  would  prove  wearisome  and  would 
serve  no  useful  purpose  to  multiply  instances  of  this  kind, 
but  it  may  not  be  amiss,  however,  to  reassert  that  the 
prevailing  winds  having  originally  determined,  in  large  part  at 
least,  the  choice  of  a harbour,  a town  and  barracks  have  con- 
sequently appeared,  that  the  locality  of  the  latter  was  usually 
necessitated  by  circumstances  which  no  longer  exist,  and 
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that  in  future  sanitary  considerations  should,  in  such  matters 
have  full  weight. 

Moisture  and  Rainfall. 


Rain  is  caused  by  the  chilling  of  the  atmosphere  to  an 
extent  which  renders  it  impossible  for  the  contained  vapour 


FIG.  33.  — GENERAL  VIEW  OF  JAMESTOWN,  ST.  HELENA, 

LOOKING  NORTH. 

The  military  hospital  is  marked  x ; the  town  barracks  + ; and  the  position  of  the 

Ladder  Hill  barracks  \l/. 

to  remain  as  such,  and  the  latter  is  therefore  condensed  into 
water  and  falls  to  the  surface  of  the  earth.  The  principle  of 
rain  formation  has  a familiar  illustration  in  the  deposit  of 
moisture  on  the  hand,  if  the  latter  is  held  in  the  vapour 
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issuing  from  a tea-kettle  or  other  vessel  of  the  same 
kind. 

Under  the  conditions  of  Nature  there  are  three  principal 
ways  in  which  condensation  comes  about  : 

‘ I.  The  ascent  of  a current  of  damp  air  which  is  chilled 
by  expansion  as  it  rises. 

‘ 2.  The  contact  of  warm  damp  air  with  the  colder  surface 
of  the  ground,  as  in  the  case  of  our  own  west  coasts  in  winter, 
when  the  land  is  colder  than  the  sea  surface. 

' 3.  The  mixture  of  masses  of  hot  and  cold  air.’* 

Cloud -covered  mountain -tops  are  objects  of  common 
observation,  the  vapour  of  the  atmosphere  being  condensed 
on  coming  into  contact  with  the  colder  surface  of  elevated 
regions.  The  lower  slopes  of  the  island  of  St.  Helena  are 
barren  and  uninviting,  while  the  higher  districts,  where  the 
rainfall  is  heaviest,  are  clothed  with  abundant  vegetation 
which  itself  is,  in  turn,  a direct  cause  of  the  condensation 
of  atmospheric  vapour.  To  those  also  who  have  lived  in 
Bengal  the  contrast  between  the  comparatively  treeless 
plains  and  the  wooded  slopes  of  Mussoorie  and  Naini  Tal 
is  sufficiently  familiar.  It  is  the  contact  of  the  warm  and 
moisture-laden  westerly  winds  with  the  colder  land  that 
accounts  for  the  heavy  rainfall  in  the  South-Western  Counties 
of  England  and  the  West  of  Ireland,  and  gives  to  these  parts 
some  of  their  most  pleasing  characteristics.  In  the  Eastern 
Counties  the  average  rainfall  is  about  20  inches  per  annum, 
and  in  the  West  of  England  about  80  inches,  but  this  latter 
amount  is  largely  exceeded  in  certain  localities.  Apart  from 
the  purely  aesthetic  point  of  view,  the  practical  effect  of  the 
heavy  rainfall  in  the  West  of  England  and  Ireland  is  found 
in  a variety  of  dairy  and  other  produce  which  stands  unrivalled 
in  the  British  Isles.  The  heat  which  kept  the  moisture  of 
the  air  in  a state  of  vapour  is  set  free  as  soon  as  condensation 
of  the  latter  into  rain,  consequent  on  the  cooling  effects  of 
the  land,  takes  place.  The  heat  being  now  free,  a rise  of 

* ‘ Elementary  Meteorology/  by  Robert  H.  Scott,  M.A.,  F.R.S.,pp.  137 
and  138  (International  Scientific  Series)  ; Regan  Paul  French,  Trubner 
and  Co.,  Ltd. 
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temperature  occurs,  and  this  fact  is  one  explanation  of  the 
comparatively  mild  climate  of  the  above-named  regions. 
To  use  a scientific  expression,  ‘ latent  becomes  sensible 
heat.’ 

The  air  in  districts  where  the  rainfall  is  heavy  tends  to 
check  evaporation  of  moisture  from  the  skin.  The  atmo- 
sphere can  only  hold  a definite  quantity  of  moisture  at  a 
definite  temperature,  and  when  this  limit  is  reached  the  air 
is  said  to  be  saturated.  It  is  evident  that  the  nearer  the 
point  of  saturation  is  approached  the  less  moisture  the  air 
will  be  able  to  hold,  and  the  more  completely  will  evapora- 
tion from  the  skin  be  checked.  As  evaporation  is  one  of  the 
principal  means  by  which  heat  is  withdrawn  from  the  body, 
these  facts  furnish  an  explanation  of  the  intense  discomfort 
and  malaise  produced  by  great  heat  combined  wfith  moisture. 
It  is  under  these  circumstances  that  heat  apoplexy  is  likely 
to  occur.  A moist  atmosphere  not  only  checks  evaporation, 
but  radiation  as  well,  and  clouds,  which  are  only  condensed 
moisture,  have  the  same  result.  It  is  well  known  that  dew 
is  not  deposited  when  the  sky  is  overcast,  as  radiation  from 
the  earth  is  checked  under  these  circumstances.  The  danger 
and  discomfort  of  damp  and  cloudy  weather  are  well  known 
to  residents  in  the  tropics  and  in  the  plains  of  India. 
Although  not  in  accordance  with  popular  belief,  experience 
leaves  no  room  for  doubt  that  to  consider  the  presence  of 
clouds  as  a protection  against  heat-stroke  is  a dangerous 
fallacy. 

A dry  atmosphere  has  a result  directly  contrary  to  the 
above.  Evaporation  is  greatly  increased,  and  the  higher 
the  temperature  the  greater  the  drying  effect.  Under  the 
influence  of  dry  air  the  skin  becomes  hard  and  brittle,  and 
the  irritation  produced  on  the  lungs  by  loss  of  moisture 
is  shown  by  a hard,  dry  cough.  It  has  already  been  explained 
that  evaporation  is  accompanied  by  loss  of  sensible  heat,  so 
that  the  particularly  chilling  effect  of  a dry  wind  can  now  be 
readily  understood.  Under  the  influence  of  the  dry  and  cold 
air  which  is  brought  to  our  coasts  in  the  easterly  wands,  the 
bloodvessels  of  the  skin  contract  and  perspiration  is  checked  ; 


2/8 


MILITARY  HYGIENE 


any  perspiration,  however,  which  is  on  the  surface  is  quickly 
taken  up  by  the  atmosphere,  which,  in  virtue  of  its  lack  of 
moisture,  has  considerable  evaporating  power  even  at  a 
comparatively  low  temperature. 

Cracks  easily  occur  in  the  dry  cuticle ; the  surface  of  the 
body  becomes  chilled  under  the  combined  influence  of  evapo- 
ration and  contracted  bloodvessels  ; and  the  train  of  discomfort 
follows  which  is  such  a familiar  accompaniment  of  the  east 
wands.  When  the  temperature  of  the  air  is  raised  these 
effects  are  proportionately  modified.  Although  far  more 
easily  tolerated  than  a moist  and  heated  atmosphere,  the 
effect  of  dry  air  at  a high  temperature,  in  encouraging  rapid 
evaporation  from  skin  and  lungs,  is  nevertheless  sufficiently 
irritating.  The  hot  and  dry  winds  which  blow  over  the  plains 
of  Bengal,  before  the  rains,  are  well  known  for  the  general 
discomfort  which  accompanies  them. 

Egypt  is  an  excellent  example  of  an  excessively  dry 
climate,  and  it  is  interesting  to  observe  certain  conditions 
which  obtain  in  that  rainless  country. 

Absence  of  vegetation,  the  result  of  absence  of  rain,  leaves 
the  ground  exposed  to  the  full  force  of  the  rays  of  the  sun, 
the  heat  of  the  latter  being  rapidly  taken  up  by  the  sandy 
and  arid  soil,  while  the  cloudless  atmosphere  allows  radiation 
from  the  earth  to  proceed  during  the  night  at  a rate  which 
produces,  by  contrast,  most  trying  changes  of  temperature. 
Intense  heat  by  day,  bitter  cold  by  night,  an  arid  soil,  scanty 
vegetation,  and  blinding  dust-storms,  are  among  the  results 
of  a rainless  climate.  These  disadvantages  may  not  appeal 
to  the  tourist  who  sees  the  Nile  at  the  best  season  of  the 
year,  and  who  carries  with  him  the  usual  resources  of  civiliza- 
tion ; but  the  soldier  on  service,  being  devoid  of  the  ordinary 
comforts  of  life,  is  a better  judge  of  the  effects  of  the  climate 
untempered  by  artificial  means.  It  may  be  well  to  explain 
that  the  above  statements  are  not  intended  to  bear  a universal 
application  wfith  regard  to  Egypt,  as  the  conditions  which 
have  been  mentioned  are  naturally  modified  according  to 
season  and  locality. 

An  attempt  at  detailed  discussion  of  all  climatic  conditions 


CLIMATE 


279 


which  influence  health  would,  besides  leading  into  the  region 
of  scientific  uncertainties,  be  altogether  beyond  the  scope  of 
this  book.  Enough  has  possibly  been  said,  however,  to  indi- 
cate certain  general  principles  which  may  be  useful  in  arriving 
at  conclusions  concerning  the  climatic  influences  of  some,  at 
least,  of  our  foreign  stations. 


CHAPTER  X \H  I 


ALCOHOL 

To  the  majority  of  persons  the  first  sensations  produced  on 
partaking  of  alcohol  are  certainly  far  from  an  unpleasant 
nature,  and  may  be  summarized  generally  under  the  headings 
of  well-being  and  warmth.  The  beats  of  the  heart  are 
increased  in  number  and  force.  The  bloodvessels  of  the 
skin  dilate ; a pleasant  glow  is  produced ; and  languor  and 
malaise  are  banished,  or  diminished  for  the  time  being. 
Unfortunately,  these  effects  have  led  to  the  utterly  erroneous 
belief  that  alcohol  is  a protection  against  cold  and  a pre- 
ventative of  fatigue.  It  is  almost  impossible  to  imagine  any 
assumption  more  false,  and  not  only  false  but  dangerous. 
By  increasing  the  contractions  of  the  heart,  alcohol  causes 
that  organ  to  perform  work  when  there  is  no  necessity  for 
the  same  ; in  other  words,  it  is  directly  productive  of 

useless  labour.  If  we  imagine  that  alcohol,  in  addition  to 

increasing  the  action  of  the  heart-muscle,  needlessly  causes 
the  rapid  contraction  of  all  the  other  muscles  in  our  bodies, 
we  can  conceive  how  remarkable  results  in  the  direction 
of  exhaustion  would  be  quickly  produced.  The  capacity 
for  great  exertion  depends  on  the  power  of  the  heart, 
and  it  follows  that  to  partake  of  a drug  which  calls  on 

the  heart  to  do  needless  labour  is,  to  say  the  least  of  it, 

the  reverse  of  a common-sense  proceeding.  To  put  the 
matter  in  somewhat  different  words : by  taking  alcohol 
previous  to  exertion  we  help  to  tire  by  unnecessary  work, 
in  the  way  of  contractions,  that  very  muscle — viz.,  the 
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heart — upon  which  the  successful  attainment  of  our  object 
depends.  Passing  to  another  effect  of  alcohol,  that  pleasant 
feeling  of  warmth  produced  by  wine  or  spirits  is  the  direct 
cause  of  serious  loss  of  heat  by  the  body.  The  bloodvessels 
of  the  skin  dilate  under  the  influence  of  what  has  been 
swallowed,  and  in  dilating  so  close  to  the  surface  they  allow 
heat  to  pass  from  the  animal  frame  into  the  surrounding 
atmosphere. 

The  contraction  of  the  bloodvessels  of  the  skin  under  the 
influence  of  cold,  by  checking  the  loss  of  heat  from  the  surface 
of  the  body,  is  Nature’s  protection  to  internal  organs.  It  is 
much  to  be  regretted  that  these  facts  are  not  more  generally 
known  ; were  it  so,  the  ^ tots  ’ of  rum  served  out  on  a cold 
night  on  service  would  be  less  frequent,  or,  better  still,  would 
absolutely  cease. 

The  good  results  of  total  abstinence  from  spirits  is  not 
a mere  matter  of  theory,  for  in  the  Army  Medical  Report 
of  1884,  Appendix  II.,  p.  305,  we  find,  in  reference  to  the 
Suakim  Expeditionary  Force,  according  to  Surgeon-Major 
Reid,  Coldstream  Guards,  that  ‘ no  spirituous  liquors  have 
been  used  during  this  campaign.  I am  of  opinion  that  their 
absence  has  largely  contributed  to  the  efficiency  of  the 
troops  during  the  arduous  duties  performed  by  them.’  In 
the  United  States  Navy  there  is  no  grog  ration,  but  the 
experience  of  the  Spanish-American  War  certainly  does  not 
raise  any  suspicion  of  failure  in  efficiency. 

There  is  no  intention  here,  either  to  attempt  to  prove  the 
inutility  of  alcohol,  or  to  champion  what  is  generally  known 
as  the  temperance  cause.  The  latter  is  well  represented  in 
the  army  by  that  admirable  institution,  the  Army  Temperance 
Association,  but  the  good  which  has  undoubtedly  been  done 
by  this  means  cannot  be  discussed  at  present. 

Alcohol  certainly  has  its  good  side,  distinct  from  its 
administration  in  actual  sickness.  Like  many  other  power- 
ful instruments  for  good  or  evil,  its  properties  must  be 
understood  before  desirable  results  can  be  expected  from  its 
use.  What  these  results  are  may  be  gauged  from  its  effects 
when  taken  after  undergoing  severe  mental  or  physical 
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fatigue.  Under  these  conditions  the  action  of  the  heart 
is  depressed,  the  blood  circulates  languidly,  and  in  conse- 
quence digestion  and  assimilation  are  imperfectly  performed. 

It  is  not  uncommon  at  the  close  of  a forced  march  on 
service  for  men  to  become  so  exhausted  as  to  be  quite  unable 
to  consume  the  food  which  is  essential  for  their  efficiency. 
The  vital  processes,  for  want  of  a better  term,  are  depressed 
as  a consequence  of  the  enfeebled  action  of  the  heart,  and 
the  healthy  desire  for  food  is  absent — in  fact,  the  stomach 
is  in  no  condition  for  the  reception  of  nutriment.  Alcohol 
administered  at  this  time  is  invaluable,  as  by  stimulating 
the  heart  it  causes  an  increased  flow  of  blood  through  the 
vessels,  and  thus  gives  to  the  stomach  the  stimulus  necessary 
for  the  healthy  digestion  of  food.  This,  of  course,  is  quite 
distinct  from  the  local  stimulating  action  that  it  has  on  the 
mucous  membrane  of  the  organ.  It  should  be  given  in 
reasonable  dilution,  and,  if  possible,  immediately  before  food. 
If  in  an  effervescing  form,  such  as  brandy  - and  - soda,  or 
whiskv- and- soda,  so  much  the  better.  Luxuries  of  this 
sort  are  not,  however,  usually  obtainable  in  the  field, 
and  the  alcohol  is  commonly  issued  in  the  form  of  rum. 
Spirit  is  certainly  the  most  suitable  form  for  the  ad- 
ministration of  the  drug,  as  the  effect  on  the  heart  is 
comparatively  rapid.  If  too  great  an  interval  is  allowed 
between  the  consumption  of  alcohol  and  that  of  food,  the 
good  effect  is  lost,  and  any  appetite  that  may  have  existed 
is  abolished.  Alcohol  is  also  of  great  value  in  helping 
exhausted  men  to  make  a severe  but  not  sustained  effort 
such,  for  instance,  as  the  last  mile  or  so  of  a forced  march. 
In  the  case  of  prolonged  exertion  the  drug  would  be  worse 
than  useless. 

‘No  knowledge  is  so  useful  as  experience,  and  it  is  not 
possible  for  anyone  who  has  observed  intelligently  the  effect 
of  a rum  ration  in  warding  off  exhaustion  and  its  results  to 
deny  the  beneficial  effect  of  the  spirit.  Like  every  other 
thing  which  contains  a potency  for  good  and  evil,  it  has  to 
be  given  with  care  and  discretion.  A spirit  ration  at  the 
beginning  of  a march,  or  early  in  the  day,  would  not  only 
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be  useless,  but  a positive  evil.  Kept  in  reserve,  as  it  were, 
to  be  used  at  the  critical  moment,  it  is  undoubtedly  one  of 
the  very  best  preventatives,  not  only  of  exhaustion,  but  of 
those  diseases  which  seize  upon  all  those  who  have  fallen 
into  a state  of  exhaustion,  the  result  of  continued  exertion 
under  trying  climatic  conditions.  . . . The  men  themselves, 
who  in  every  way  showed  a determination  to  follow  and 
carry  out  all  the  advice  given  to  them,  soon  found  out  the 
value  of  rum  taken  at  the  proper  time. 

‘ Even  men  who  had  been  total  abstainers  for  years,  and 
had  no  wish  to  change  their  principles  or  custom  of  life  in 
ordinary  circumstances,  saw  the  good  effect  of  the  rum 
ration,  and  took  it  daily  until  they  returned  to  the  transport 
ships,  when  they  gave  it  up.  One  and  all,  they  felt  it  had 
done  them  good,  and  in  all  probability  prevented  serious 
illness,  and  they  took  it  just  as  they  did  the  quinine,  as  a 
medicine.  There  was  a strong  consensus  of  opinion  on  the 
subject,  if  not,  indeed,  a universal  agreement.  Bovril,  beef- 
tea,  strong  soup,  and  also  chocolate  or  cocoa,  had  not  the 
same  reviving  effect,  though  their  value  as  preventatives  of 
exhaustion  were  fully  recognised.’* 

It  is  a commonplace  of  experience  that  alcohol  in  the 
total  absence  of  food  is  particularly  prejudicial.  This  is  to 
some  extent  exemplified  by  the  practice  of  opening  regimental 
canteens  before  the  dinner-hour.  In  some  stations,  notably 
in  India,  beer  is  allowed  in  the  barrack-rooms  with  the  mid- 
day meal,  and  the  plan  is,  without  doubt,  an  excellent  one. 
It  would  be  better  still  if  all  canteens  were  shut  until  after 
the  dinner-hour,  except  for  the  orderly  men  who  should  be 
allowed  admission  for  the  purpose  of  drawing  the  beer  to  be 
consumed  at  dinner  in  their  respective  rooms.  At  present, 
the  bar  is  filled  before  the  dinner-hour  with  men  smoking, 
drinking  beer,  and  eating  snacks  of  bread  and  cheese,  thus 
destroying  the  appetites  which  they  might  otherwise  have 
enjoyed. 

Aly  own  experience  leads  me  to  believe  in  the  prevalence 

* ‘The  Ashanti  Expedition,  1895-1896,’  Army  Medical  Report  for 
1 895,  Appendix  III. 
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of  dyspepsia  in  the  army.  This  probably  is  due  to  a 
variety  of  factors  including,  naturally,  defective  teeth  ; and, 
in  the  absence  of  proof  to  the  contrary,  it  is  quite  fair 
to  number  among  these  factors  the  constant  habit  of  par- 
taking of  the  principal  meal  of  the  day  when  the  stomach  is 
filled  to  repletion  with  recently-consumed  beer. 

It  is  difficult,  if  not  impossible,  to  obtain  a really  accurate 
idea  of  the  drinking  habits  of  the  soldier,  although  the 
returns  for  alcoholism  taken  for  several  years  may  be  a 
fairly  good  indication  of  actual  facts.  It  must  be  remem- 
bered, however,  that  the  number  of  admissions  to  hospital 
on  this  account  is  only  an  index  of  that  fraction  of  the  habit 
which  comes  under  the  immediate  notice  of  the  medical 
authorities.  The  defaulter  sheets  would  be  likely  to  give 
more  reliable  information,  although  not  too  much  confidence 
could  be  placed  on  figures  from  this  source,  as  the  numbers 
would  not  show  those  cases  which  found  their  way  to 
hospital  as  a direct  or  indirect  result  of  drink,  and  even  if 
the  former  were  included,  the  latter  would  be  almost  impos- 
sible to  check.  The  total  number  of  ‘ drunks,’  therefore, 
would  only  show  the  number  of  instances  of  drunkenness 
recorded,  and  not  that  which  actually  occurred.  There  is 
no  doubt  that  an  indefinite,  but  probably  a large,  proportion 
of  the  drunkenness  which  exists  altogether  escapes  official 
notice. 

Generally  speaking,  the  two  principal  causes  for  drunken- 
ness are  ignorance  and  absence  of  proper  occupation.  Men 
who  enjoy  rational  pleasures  are  rarely  given  to  drink  ; but 
rational  pleasures  are  not  likely  to  exist  to  any  satisfactory 
extent  in  the  absence  of  education,  or,  in  other  words,  of 
knowledge. 

A popular  French  writer,  in  describing  the  amusements 
of  a steamship  fireman  with  his  friends,  thus  sums  up  the 
matter  in  a few  words  : ‘ Et  puis  qu’on  n’avait  rien  a se  dire, 
on  buvait.’  With  the  increase  of  knowledge  and  the  culti- 
vation of  manly  sports — the  latter  being  a means  of  education 
in  themselves — there  is  good  reason  to  believe,  even  without 
statistics,  that  drunkenness  in  the  British  Army  is  steadily 
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on  the  decline.  It  is  true  that  the  cultivation  of  athletic 
games  is  attended  to  an  unnecessary  extent  by  conviviality — 
witness  the  excited  gatherings  in  the  canteen,  after  a popular 
football  or  cricket  match — but  even  if  an  extra  quantity  of 
liquor  is  consumed  at  these  times,  the  occasional  excess  is 
more  than  compensated  for  by  the  habitual  abstinence  which 
is  necessary  for  those  who  wish  to  engage  in  manly  exercise 
with  any  hope  of  success.  The  more  that  fit  and  proper 
amusements  are  provided  for  the  soldier,  the  more  his 
attention  is  distracted  from  drink  and  other  forms  of  vice 
An  appreciation  of  reasonable  amusements,  as  previously 
stated,  necessitates  knowledge  of  some  kind,  and  here  the 
good  effects  of  education  are  made  manifest. 

Libraries  now  exist  in  all  military  stations,  and  it  is  interest- 
ing to  examine  the  list  of  books  which  appear  to  be  favourites. 
Evidence  is  obtained  in  this  way  of  the  popularity  of  the 
better  class  of  works  ; and  by  studying  the  tastes  of  the  men 
in  this  matter,  and  by  the  careful  exclusion  of  low-class 
literature,  there  is  a means,  not  to  be  despised,  for  fostering 
tastes  which  are  incompatible  with  drunken  and  dissolute 
habits. 

There  is  also  another  means  which  may  appear  to  be  a 
direct  contradiction  of  what  has  gone  before,  and  that 
is  to  make  the  canteens  as  attractive  and  comfortable  as 
possible.  Whether  universal  teetotalism  is  or  is  not  desir- 
able is  too  vast  a subject  to  be  entered  on  here.  What- 
ever individual  views  may  be  entertained,  there  is  no 
getting  over  the  fact  that  the  average  man,  whether  soldier 
or  civilian,  will  partake  of  aLohol  as  a beverage,  and  this 
being  the  case,  it  is  better  to  make  the  habit  as  little 
deleterious  as  possible,  instead  of  violently  reprobating  a 
custom  which,  even  if  undesirable,  is  nevertheless  indulged 
in  by  an  enormous  number  of  self-respecting  people  of  both 
sexes,  whose  lives  and  conduct  are  absolutely  above  reproach. 
If  the  soldier  has  an  uncomfortable  canteen  in  barracks  he 
will  drink  in  the  town,  where  the  chances  are  he  will  con- 
sume bad  liquor  in  company  of  corresponding  quality,  and 
where,  being  free  from  military  control,  he  can  indulge  in 
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libations  and  in  a style  of  behaviour  which  would  be  impos- 
sible, or,  at  any  rate,  promptly  followed  by  unpleasant 
consequences,  within  the  precincts  of  an  institution  under 
official  management. 

Many  canteens  are  the  reverse  of  comfortable,  being  cold, 
bare,  and  often  detestably  lighted.  To  maintain  uncom- 
fortable and  cheerless  regimental  institutes  is  the  surest  way 
to  drive  men  into  the  town,  and  to  drive  men  into  the  town 
invariably  means  an  increase  of  drunkenness  and  crime. 

At  St.  Helena  the  building  used  as  a canteen  in  the 
Ladder  Hill  Barracks  was  certainly  not  inviting,  and  an 
institution  of  the  nature  of  a mixed  canteen  and  gymnasium, 
under  the  name  of  ‘The  Soldiers’  Home,’  was  started  in  a 
house  in  the  main  street  of  Jamestown.  It  certainly  pro- 
mised to  have  a long  and  successful  life.  It  entirely  paid 
its  own  way,  and  did  excellent  work  in  the  prevention  of 
crime  and  disorder.  Its  inception  was  due  to  the  late 
Major  E.  H.  Peacock,  ist  Leicester  Regiment,  and  his  action 
conferred  a benefit  of  a most  thoroughly  practical  and  far- 
reaching  nature  on  the  garrison  of  the  island. 

In' the  United  States  Army  the  absence  of  canteens  has 
made  itself  seriously  felt,  and  at  the  same  time  their  good  is 
full}^  appreciated.^ 

* ‘ The  habits  of  the  men  depend  largely  on  the  nationality.  I am 
sorry  to  say  that,  although  the  Americans  preserve  most  excellent 
discipline,  drunkenness  is  more  prevalent  among  them  than  the  other 
nationalities.  Possibly  this  is  due  to  the  lack  of  the  canteen  system  with 
us.  The  British  have  a well-established  post  exchange,  where  light  beer 
is  sold,  and  in  connection  a club-room,  which  tends  to  keep  the  soldier  in 
barracks  and  preserve  sobriety.  The  French  give  a ration  of  wine;  like- 
wise the  Italians  and  Austrians.  The  Japanese  sell  beer  and  sake  in  their 
compound,  but  never  have  a case  of  drunkenness.  The  Germans  have  a 
homelike  Rathskeller,  where  beer  and  German  foods  are  sold,  and  their 
drunkenness  is  nil.  The  Russians  have  no  post  exchange,  as  the  soldier 
only  gets  about  20  cents  a month,  and  therefore  has  little  to  spend  in 
liquor  ; but  often  these  soldiers  convive  with  other  nationalities,  and  there 
is  likely  to  be  drunkenness  if  the  liquor  is  attainable.  The  American 
soldier,  however,  is  forced  to  the  low  groggeries  and  dives,  dozens  of 
which  exist  on  the  outskirts  of  the  legation  quarter,  and  the  result  is  he 
either  imbibes  an  extra  quantity  of  alcohol  to  last  until  he  reaches  the 
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Temperance  publications  usually  contain  numerous  illus- 
trations of  the  lamentable  effects  of  excessive  drinking  on 
individuals,  and  the  statements  made  in  the  above  class  of 
literature  are  to  be  easily  corroborated  by  the  experience  of 
everyday  life.  The  effect  of  alcohol  on  the  individual,  and 
the  effect  of  alcohol  on  any  given  community  taken  as  a whole, 
must  not,  however,  be  confounded.  No  one  will  deny  the 
baneful  results  of  intemperance,  and  it  is  impossible  to  form 
any  approximate  estimate  of  the  harm  that  the  amount  of 
alcohol  consumed  in  the  service  exercises  on  military  efficiency 
considered  as  a whole.  Of  course,  it  may  be  argued  that 
one  soldier  useless  through  drink  is  in  himself  a cause  of 
military  inefficiency,  and  that  the  more  such  units  are 
multiplied  the  greater  will  be  the  sum  total  of  damage 
directly  due  to  alcoholic  excess.  This,  in  a sense,  is  per- 
fectly true ; but,  unfortunately,  the  effects  of  intemperance 
in  the  army,  as  elsewhere,  extend  far  beyond  the  individual 
himself,  so  that  the  actual  number  of  drunkards  in  the 
service  would  be  an  altogether  fallacious  indication  of  the 
actual  harm  directly  due  to  excess.  The  extreme  respon- 
sibilit}^  of  military  duty  should  make  this  fact  sufficient!}' 

barracks,  or  buys  cheap  whisky  in  bottles,  and  secretes  it  for  use  in  the 
garrison.  The  American  soldier  is  the  most  sought  after,  as  he  has  far 
more  pay  to  spend  than  the  other  nationalities,  and  the  result  is  the  extra 
tendency  to  fall  into  the  hands  of  these  brothel  and  saloon  keepers,  who 
especially  cater  to  encourage  this  trade.  1 believe  this  accounts  for  the 
extra  large  venereal  rate  among  our  soldiers’  (‘Military  Medical  Con- 
ditions in  Pekin,  China,’ by  Captain  Frederick  M.  Hartsock,  United  States 
Army,  Journal  of  the  Association  of  Military  Surgeons  of  the  United 
States,  October,  1904). 

‘From  the  reports  of  the  Surgeon-General  for  the  past  twenty  years, 
it  is  found  that  alcoholism  is  not  nearly  so  great  an  evil  in  the  army  as  it 
was  prior  to  the  establishment  of  the  post  exchange,  allowing  the  sale  of 
beer  and  light  wines  to  the  soldier.  From  1883  to  1888  the  annual  admis- 
sion-rate for  alcoholism  varied  from  69  to  4c  per  1,000.  When  this  last 
figure  was  reached,  the  Surgeon-General  reported  in  1889,  “There  is  here 
manifested  a gratifying  temperance  movement,  which  it  is  hoped  the 
canteen  system  may  render  more  actively  progressive”;  and  in  1890, 
“ Prohibition  on  the  military  reservation  has  been  suggested  and  tried, 
but  this  has  immediately  invited  the  establishment  of  dens  of  dissipation 
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obvious.  The  evil  influence  of  an  intemperate  non-commis- 
sioned officer  would  have  a far  reaching  effect.  Such  cases 
are,  fortunately  rare. 

The  question  of  beer  in  the  field  is  one  about  which  there 
is  considerable  diversity  of  opinion.  If  it  is  allowed  at  all, 
the  quantity  should  be  strictly  limited,  and  consumed  at 
stated  times — in  the  evening  for  choice.  Among  other 
instances,  I remember  in  particular  one  regiment  to  which 
I was  once  attached  on  service,  in  which  this  plan  was 
followed  with  the  very  best  results.  Drunkenness  was  im- 
possible, and  crime  almost  entirely  absent  ; and  I had 


and  disease  just  beyond  the  jurisdiction  of  the  commanding  officer. 
License  on  the  reservation,  in  the  opinion  of  our  medical  officers,  is 
infinitely  preferable  to  unbridled  license  outside  of  it.  It  is  believed  that 
the  canteen  system  will  have  a greater  effect  in  reducing  the  statistics  of 
alcoholism  than  any  measure  that  has  yet  been  tried.” 

‘This  hope  and  belief  seems  to  have  been  abundantly  justified,  as 
will  be  seen  from  the  following  tabulation,  showing  a steady  decrease  of 
alcoholism  ; 


‘Admission-rate  for  Alcoholism  per  i,ooo  of  Strength, 
Regular  Armv,  1889  to  1902  Inclusive. 


Year. 


Rate. 


Year. 


Rate 


1889 

i8go 

1891 

1892 

1893 

1894 

1895 


41 '43 

1896 

4073 

1S97 

40-01 

1898 

37'23 

1S99 

33 ’97 

1900 

30-94 

1901 

30*11 

1902 

29*06 

27-86 

15-16 

18-70 

18*38 

23*80 

22-65 


‘ The  Spanish-American  War,  by  putting  the  whole  regular  army  into 
active  service,  greatly  reduced  alcoholism ; but  the  rates  rose  again  in  the 
next  two  years.  In  February,  1901,  the  sale  of  beer  was  prohibited  in 
post  exchanges,  and  admission-rates  increased  markedly  that  year. 

‘ It  is  impossible,  also,  not  to  attribute  a large  part  of  the  steadily 
increasing  venereal  disease  of  the  army  to  the  loss  of  the  canteen,  where 
the  soldier,  if  he  so  desired,  could  get  his  beer  throughout  the  month, 
but  was  not  subjected  to  the  temptations  to  intemperance  and  vice  now- 
attendant  upon  the  expenditure  of  a full  m.onth’s  pay  at  the  low  resorts 
infesting  the  outskirts  of  our  military  reservations’  (Annual  Report  of  the 
Surgeon-General  of  the  L'^nited  States  Army  to  the  Secretary  of  War 
for  the  Fiscal  Year  ending  June  30,  1903,  pp.  101-102). 
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the  opportunity  of  observing  the  contrast  with  another  unit 
in  which  a canteen  had  been  established  under  the  same 
conditions  as  those  which  obtain  in  peace-time  at  home. 
The  men  had  been  deprived  of  all  liquor  for  many  weeks, 
and  the  result,  when  almost  unrestrained  indulgence  became 
possible,  took  the  form  of  a singularly  exciting  and  equally 
objectionable  series  of  events.  I recommended  that,  in  view 
of  the  effects  of  the  climate  on  health,  the  quantity  of  beer 
allowed  to  each  man  should  be  limited  to  i quart  per 
diem — a very  liberal  allowance  under  the  circumstances. 
My  suggestion,  I well  remember,  was  laughed  at,  possibly 
on  account  of  my  youth  and  inexperience ; but  the  necessity 
for  restrictive  measures  became  daily  more  manifest,  while 
the  application  of  the  principle  embodied  in  my  despised 
proposal  was,  I well  knew,  producing  undeniably  good  results 
elsewhere. 

To  sum  up  the  preceding  remarks  in  a few  words  : it  seems 
likely  that  drunkenness  in  the  rank  and  file  may  best  be 
combated  : 

1.  By  games  and  reasonable  recreation  generally. 

2.  By  the  establishment  and  care  of  comTortable  canteens 
and  regimental  institutes. 

3.  By  the  rigid  maintenance  of  sobriety  amongst  non- 
commissioned officers. 

As  an  auxiliary  measure,  canteens  might  remain  closed,  as 
regards  general  use,  until  after  the  dinner-hour ; and  beer 
might  be  allowed  in  the  rooms  for  consumption  during  this 
meal.  The  uses  of  alcohol  on  service  should  be  explained, 
as  far  as  possible,  to  all,  and  if  beer  is  allowed  at  all  in 
the  field,  it  should  only  be  consumed  under  the  restrictions 
already  described. 

Drunkenness  among  married  women  in  quarters  is,  in  my 
experience,  almost  unknown.  Its  existence,  however,  cannot 
be  altogether  denied,  and  its  effects  may  be  far-reaching. 
The  evil,  in  fact,  caused  by  a drunken  mother  extends  far 
beyond  the  annoyance  caused  to  those  who  are  unfortunate 
enough  to  be  subjected  to  her  society.  It  is  now  well  known 
that  infants  are  brought  into  the  world  with  their  systems 
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already  poisoned  by  the  drink  consumed  by  the  mother,  and 
the  revolting  nature  of  this  fact  is  intensified  by  the  continual 
poisoning  to  which  the  children  are  subjected  as  long  as  they 
continue  to  derive  nourishment  from  the  maternal  source. 
The  stunted,  puny,  and  generally  wretched  offspring  of  a 
drunken  mother  owe  their  physical  condition  to  the  alcohol 
with  which  they  have  been  saturated  from  the  earliest  sugges- 
tion of  their  existence.*  Many  such  children  never  come  to 
maturity ; they  are  frequently  smothered  in  bed  by  being 
rolled  upon  by  an  intoxicated  parent,  or  because,  being 
stupefied  with  alcohol,  they  are  unable  to  remove  the  bed- 
clothes which  have  been  carelessly  thrown  over  them. 

Soldiers’  children,  taking  all  their  surroundings  into  con- 
sideration, should  be  physically  and  mentally  better  than 
children  of  the  corresponding  class  in  civil  life,  but  it  would 
be  difficult  to  prove  that  they  actually  are  so.  As  a simple 
opinion  backed  by  common-sense,  the  question  would  prob- 
ably be  answered,  by  most  persons,  in  the  affirmative.  The 
soldiers’  male  offspring  can  reasonably  be  expected  to  make 
the  most  desirable  recruits,  and  it  is  therefore  quite  worth 
while  to  pay  some  attention  to  this  field  for  supplying  the 
means  of  national  protection.  The  male  children  of  a drunken 
mother  should,  as  a broad  rule,  be  considered  as  so  many 
recruits  lost  to  the  army.  It  may  be  argued  that  the  effect 
exercised  in  this  direction  must  be  infinitely  small  in  propor- 
tion to  the  number  of  men  annually  required.  This  may  or 
may  not  be  the  case ; at  any  rate,  the  consequences  to  the 

* ‘Well-known  teratologists,  such  as  Niclouse,  have  demonstrated  by 
experiment  the  influence  of  alcohol  in  the  production  of  deformities, 
more  especially  in  fowls.  Alcohol  injected  into  their  eggs  on  various 
days  was  followed  by  the  production  of  abnormalities  in  the  chickens, 
such  as  the  presence  of  eight  toes. 

‘ Large  numbers  of  statistics  have  been  collected,  both  in  France  and 
England,  which  tend  to  prove  that  alcohol  is  a powerful  factor  in  the 
production  of  miscarriages — more  powerful  than  tuberculosis,  though  less 
so  than  syphilis.  Not  only  is  this  so,  but  of  the  children  born  alive  a 
fewer  number  reach  maturity,  and  a great  proportion  die,  more  especially 
of  tuberculous  meningitis  ’ (G.  Carpenter,  ‘Alcohol  and  Children,’  /o  2/ mcr/ 
of  State  Medicine,  October,  1904). 
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population,  either  civil  or  military,  cannot  be  otherwise  than 
bad.  In  civil  life  there  are  no  ready  means  of  bringing  home 
to  offenders  of  this  kind  a sense  of  maternal  responsibility, 
but  in  the  army  well-deserved  punishment,  in  the  shape  of 
ejection  from  barracks,  is  meted  out  to  women  whose  maternal 
duties  are  not  found  to  act  as  a sufficient  bar  to  indulgence 
in  drink.  Such  punishment  may  make  no  difference  in  the 
habits  of  the  individual,  but  it  certainly  acts  as  a deterrent 
to  those  who  are  inclined  the  same  way.  The  very  presence 
of  a drunken  woman,  besides  its  example  to  the  less  well 
disposed,  is  an  insult  to  self-respecting  families  and  a con- 
stant source  of  annoyance  to  medical  officers  and  to  the 
authorities  generally.  I remember  one  woman  who  appeared 
to  think  it  necessary  to  send  for  a medical  officer  whenever 
she  got  drunk ; and,  as  her  habits  were  deplorable,  calls 
for  professional  advice  were  frequent.  Repeated  warnings 
were  futile,  and  promises  of  amendment  speedily  forgotten. 
Ideas  of  ordinary  comfort  and  decency,  if  any  such  ever 
existed,  had  long  since  vanished,  and  to  lie  in  a drunken 
stupor,  surrounded  by  her  unwashed  offspring,  and  by  the 
foetid  debris  of  many  meals,  with  doors  and  windows  tightly 
closed,  seemed  to  be  the  very  acme  of  physical  and  mental 
enjoyment. 

This  clearly  was  a case  in  which  the  power  of  the  military 
authorities  was  exercised  for  the  direct  good  of  the  com- 
munity, for  to  punish  such  an  instance  of  habitual  misconduct 
is  most  assuredly  a duty  to  the  State,  and  this  absolutely 
distinct  from  purely  service  considerations.  In  civil  life 
persons  of  this  kind  are,  within  certain  limitations,  free  from 
the  interference  of  the  law,  and  in  so  far  as  the  continuance 
of  their  degraded  mode  of  existence  is  impossible  in  the 
army,  the  latter  is  the  cause  of  the  prevention  of  habits 
which  are,  in  very  truth,  a national  danger. 

It  is  almost  needless  to  say  that  there  is  no  intention 
in  this  chapter  of  making  any  remarks  likely  to  cause  the 
least  offence  to  soldiers  of  any  rank.  Drink  and  dissipation 
are  by  no  means  peculiar  to  the  service,  and  taking  into 
consideration  the  effects  of  discipline,  physical  training, 
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and  general  surroundings,  it  may  reasonably  be  asked,  other 
things  being  equal,  whether  the  army,  in  decency  and  law- 
abiding  conduct,  does  not  contrast  favourably  with  the  civil 
population.  It  is,  of  course,  not  intended,  in  suggesting  this 
question,  to  institute  any  invidious  comparison,  but  at  the 
same  time  it  seems  reasonable  to  believe  that  a community 
which  exacts,  at  all  times,  a relatively  high  standard  of 
conduct  must,  in  a general  sense,  make  directly  for  the 
moral  benefit  of  its  members. 


CHAPTER  XVIII 

THE  LIMITATION  OF  THE  SPREAD  OF  COM- 
MUNICABLE DISEASES  IN  PEACE 

The  rules  for  dealing  with  infectious  disease  are  laid  down 
in  the  Army  Medical  Regulations,  and  are  elaborated  by  the 
Standing  Orders  of  the  various  districts.  It  is  here  only 
intended  to  refer  to  certain  points,  in  connection  with  the 
spread  of  infection,  which  are  not  to  be  found  in  books 
for  official  guidance  and  which  are  mainly  matters  of  personal 
experience.  The  subject  of  disinfection  in  the  field  will  be 
discussed  in  a later  chapter,  and  attention  will  at  present  be 
only  directed,  within  the  limits  just  named,  to  what  is  part 
of  everyday  routine  work. 

The  commonest  of  the  infectious  diseases  which  have  to  be 
dealt  with — at  any  rate,  in  home  stations — is  scarlet  fever. 
Discussions  have  been  frequent  of  late  as  to  whether  hospital 
isolation  is  desirable,  or  not,  in  this  disease.  Dr.  Millard, 
of  Leicester,  has  set  forth  elaborate  statistics  to  prove  the 
inutility  of  the  measure,  and  the  matter  has  occupied  the 
earnest  attention  of  the  Incorporated  Society  of  Medical 
Officers  of  Health  and  of  the  civil  profession  generally. 

Dr.  Millard  has,  up  to  the  present,  found  few  supporters, 
but  whether  his  arguments  are  sound  or  otherwise  when 
applied  to  conditions  of  civil  life,  there  is  no  doubt  that 
among  soldiers  the  isolation  of  scarlet  fever  is  a measure 
of  prime  necessity.  It  needs  no  discussion  to  see  that  in  an 
institution  such  as  the  army,  where  the  sick  must  be  treated 
in  a hospital,  the  abandonment  of  isolation  would  mean  the 
aggregation  of  scarlet  fever  and  other  cases  in  the  same  wards. 
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The  full  and  complete  acceptance  of  Dr.  Millard’s  doctrine 
would  make  no  difference  to  the  fact  that  soldiers  suffering 
from  scarlet  fever,  or,  indeed,  any  other  form  of  disease,  must 
be  immediately  removed  from  the  neighbourhood  of  their 
fellows,  for  purposes  of  treatment.  Dr.  Millard  would  hardly 
suggest  that  the  treatment  of  scarlet  fever  should  be  carried 
out  in  common  with  that  of  other  diseases.  The  excellent 
results  of  isolation  in  the  case  of  the  army  clearly  prove  the 
utility  of  the  measure. 

The  requirements  for  isolation  are  well  known,  and  need 
not  be  stated  here ; it  is  plain  that  the  provision  of  these  re- 
quirements at  every  military  station  would  involve  a serious 
expenditure  to  meet  contingencies  which  might  never  arise. 

At  x\ldershot  there  is  an  excellent  isolation  hospital,  but  at 
other  stations  of  which  I have  experience  such  means  are 
not  in  existence.  It  seems  occasionally  to  be  overlooked  that 
a soldier  in  no  way  loses  his  right  as  a citizen  as  soon  as  he 
is  attested,  and  that  he  is  therefore  still  entitled  to  those 
advantages  which  municipal  and  other  bodies  provide  for  the 
benefit  of  the  community  at  large.  I am  not  aware  of  any 
regulation  on  the  subject,  but  it  seems,  on  the  face  of  it, 
scarcely  sound  judgment  to  attempt  the  treatment  of  men 
suffering  from  infectious  diseases  in  a so-called  ‘special’  ward, 
when  a properly-appointed  institution,  for  the  support  of 
which  the  soldier  is  taxed  indirectly,  if  not  directly,  is  ready 
to  undertake  his  care. 

When  a local  fever  hospital  is  available  there  is  a distinct 
pecuniary  gain  in  the  removal  of  infectious  cases  from 
barracks,  and  the  cost  of  maintenance,  if  charged  for,  would 
probably  not  be  much  more  than  that  in  the  station  hospital, 
while  detention  in  the  latter  entails  the  risk  of  serious  expense 
by  spreading  infection,  and  thus  causing  inefficiency. 

It  may  for  many  reasons  be  desired  that  a regulation 
should  be  brought  into  force  making  it  obligatory  on  all 
concerned,  to  take  advantage  of  institutions  maintained  by 
local  sanitary  authorities  for  the  treatment  of  infectious 
diseases.  The  instances  where  the  isolation  of  such  cases 
within  the  precincts  of  the  barracks  is  feasible  must  be 
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exceedingly  small,  and  residence  in  married  quarters  should 
be  made  conditional  on  prompt  acquiescence  in  the  imme- 
diate removal  of  any  member  of  a family  to  an  isolation 
hospital,  should  circumstances  call  for  the  measure.  It 
is,  in  fact,  among  the  married  families  that  the  greatest 
opposition  is  likely  to  be  encountered,  yet  the  circumstances 
under  which  these  people  live  are  almost  certain  to  entail 
the  rapid  spread  of  epidemic  sickness  should  such  air 
eventuality  arise.  A dozen  or  more  families  occupying  one 
block  ; the  doors  of  the  quarters  opening  into  a veranda  for 
general  use  ; latrines,  in  some  cases,  still  common  to  all  ; 
apartments  entirely  unsuited,  on  account  of  structural  reasons, 
for  the  treatment  of  the  sick  ; the  too  common  exclusion  of 
air  ; a combined  smell  of  cooking,  ironing,  and  stale  tobacco, 
together  with  the  indefinable  odour  associated  with  the 
presence  of  a numerous  infantile  residuum — such  are,  without 
exaggeration,  the  surroundings  in  which  the  barrack  child 
would,  if  attacked  by  such  a disease  as  scarlet  fever  or  diph- 
theria, have  to  struggle  through  a sickness  which  he  would 
almmst  infallibly  impart  to  those  about  him. 

It  is  certain  that  in  these  cases  compulsory  removal  to 
hospital  is  the  only  course.* 

When  cases  of  infectious  disease  have  to  be  treated  in 
hospital,  there  are  some  particular  points  connected  with 
their  management  which  are  well  worth  noting. 

I.  Ktts. — The  articles  which  the  patients  bring  with  them 
should  be  compared  with  what  they  should  possess  by 
regulation,  and  any  deficient  articles  should  be  sent  for. 
This  should  be  done  by  a letter  to  the  commanding  officer, 
to  whom  it  should  be  made  clear  that  any  articles  left  behind 
are  likely  to  spread  disease. 

This  danger  is  most  likely  to  occur  when  scarlet  fever  is 
in  question,  and  articles  of  kit,  even  if  stowed  away  when  a 

* Since  these  words  were  written  a War  Office  letter  (No.  53,  Gen. 
No.  2,649,  Q-M.G.,  April,  1905)  has  been  published,  in  which  it  is  stated 
that  ‘ it  is  desired  to  extend,  as  far  as  possible,  the  practice  of  using  civil 
hospitals  for  the  treatment  of  infectious  cases  occurring  aniongst  the 
troops.’ 
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man  goes  sick,  may  account  for  a recrudescence  of  the 
disease  when  used  again  after  his  discharge  from  hospital. 
This  is  far  from  an  imaginary  danger,  and  many  ‘ return 
cases  ’ from  a similar  cause  have  been  reported  in  civil  life. 

2.  Separation  of  Convalescent  from  Acute  Cases.— The  con- 
valescent should  always  be  separated  from  the  acute  cases. 
In  scarlet  fever,  relapses  are  common  if  convalescents  are 
kept  in  the  same  wards  as  the  fresh  admissions.  At  the 
isolation  hospital  at  Aldershot  I followed  the  plan  among  the 
scarlet-fever  cases,  which  were  by  far  the  most  numerous, 
of  moving  a man  into  the  convalescent  ward  as  soon  as  his 
temperature  was  normal.  This  step  answered  its  purpose 
very  well,  and  I do  not  remember  a single  case  of  relapse, 
after  it  was  brought  into  effect.  There  is  also  one  other 
reason  for  separating  the  convalescent  cases,  which  has  been 
well  pointed  out  by  Dr.  Niven,  and  which  should  be  carefully 
acted  upon.  It  consists  in  the  fact  that  ‘ return  cases  ’ are 
in  great  measure  due  to  the  recent  association  of  discharged 
patients  with  acute  cases.  This  measure  has  had  a sufficient 
trial  in  Manchester  to  carry  conviction  of  its  value. 

Relapses  in  diphtheria  are  very  common  if  the  con- 
valescents are  associated  with  other  cases.  Although  the 
former  may  still  harbour  the  bacilli  in  their  throats,  they 
are  without  doubt  open  to  infection.  This  fact  incidentally 
raises  the  doubt  as  to  whether  the  bacilli  in  the  throats  of 
the  convalescents  are  virulent  or  not.  It  is  certain  that  the 
hosts  are  susceptible  to  the  disease,  and  this  being  the  case, 
how  are  they  able  to  harbour  with  impunity  forms  possessed 
of  virulent  properties  ? It  is  an  interesting  question,  but  the 
answer  is  not  at  present  forthcoming. 

3.  The  Discharge  of  Patients. — In  scarlet  fever  every  case 
should  be  judged  on  its  merits.  Careful  disinfection  of  nose, 
fauces,  and  ears,  should  be  scrupulously  carried  out  for  several 
days  before  discharge.  Baths  should  be  taken  daily.  I doubt 
if  the  quantity  of  antiseptics  used  in  the  water  ever  has  any 
disinfectant  result  worth  calling  such,  but,  at  any  rate,  the 
presence  of  the  antiseptic  is  an  object-lesson,  if  nothing  else. 
No  patient  should  be  allowed  to  leave  hospital  who  is  suffer- 
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ing  from  a discharge  from  nose,  ear,  or  throat ; and,  as  a rule, 
the  presence  of  albumin  in  the  urine  should  be  a sufficient 
reason  for  detention.  Many  medical  men  of  great  experience 
do  not  look  on  slight  desquamation  as  a danger,  but,  in  the 
absence  of  accurate  knowledge,  the  old  plan  of  keeping 
patients  in  hospital  until  it  is  over  is  probably  the  safest. 

Diphtheria  cases  should  be  carefully  watched  for  nasal 
discharge.  When  such  cases  occur  they  may  be  very 
troublesome.  They  should  be  treated  with  the  siphon 
douche  several  times  a day.  There  is  an  ample  choice  of 
local  disinfectants.  It  is  an  interesting  fact,  in  reference  to 
diphtheria,  that  nasal  catarrh  is  frequently  unaccompanied 
by  any  constitutional  signs,  although  the  bacilli  are  highly 
virulent. 

The  bacilli  have  been  detected  in  the  kidneys,  and  the 
possible  infectivity  of  the  urine  is  not  to  be  lost  sight  of. 

It  may  sound  heterodox,  but  personally  I do  not  believe’ 
that  it  is  in  the  least  necessary  to  maintain  the  isolation  of  con- 
valescents as  long  as  their  throats  contain  what  are  believed 
to  be  diphtheria  bacilli.  There  is  evidence,  as  above,  that 
these  bacilli  are  not  virulent ; and  we  now  know  that  the 
organisms  have  a wide  distribution  among  children  who 
show  no  sign  of  sickness.  In  fact,  if  we  are  to  be  consistent 
in  the  matter,  education,  as  carried  out  at  present,  would 
be  scarcely  possible.  Fresh  air  and  antiseptics  rapidly 
destroy  the  virulence  of  any  germs  that  may  be  in  the  throats, 
although  I must  admit  that  this  conclusion  is  the  result  of 
clinical  experience  rather  than  of  bacteriological  research. 

The  discharge  of  enteric  patients  is  a question  fraught 
with  great  difficulty  and  anxiety.  It  is  true  that  in  urotro- 
pine  we  have  a valuable  means  of  eliminating  the  dangers 
caused  by  the  presence  of  bacilli  in  the  urine ; but  the  effects 
of  the  other  excreta  and  of  morbid  discharges  generally  have 
to  be  reckoned  with.  The  bacilli  also  have  been  found  in 
the  sweat  and  the  sputum.  x\  rule  commonly  followed  in 
India  is  to  keep  patients  in  hospital  for  six  weeks  after  the 
temperature  has  fallen  to  normal,  and  to  administer  urotro- 
pine  twice  daily  during  convalescence.  There  is  also  a scheme 
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now  on  foot  in  India  to  establish  isolation  camps  for  the 
convalescent  enteric  patients.  It  has  been  suggested  that 
isolation  should  be  maintained  for  three  months,  and  that 
during  this  time  the  excreta  should  be  sterilized.  This 
proposal  has  already  been  referred  to  in  the  chapter  on 
^ Enteric  Fever.’ 

It  is  always  a difficult  problem  when  dealing  with  soldiers 
under  isolation  to  prevent  communication  with  the  outside 
world,  and  men  are  often  quite  regardless  of  the  results  of 
their  own  actions  as  effecting  either  themselves  or  others. 
P'or  this  reason  a constant  watch  has  to  be  kept  over  their 
proceedings.  I was  once  told  by  a medical  officer  of  many 
years’  experience  that  he  had,  on  one  occasion,  detected 
a scarlet-fever  convalescent  industriously  packing,  with  flakes 
of  his  recently  separated  cuticle,  a bulky  envelope  which  he 
had  previously  addressed  to  his  mother. 

Clothing,  bedding,  etc.,  is  now  almost  always  disinfected 
by  steam.  There  are  many  excellent  disinfectors  in  use, 
such  as  the  Equifex,  Washington  Lyon’s,  Thresh’s,  and 
Rex’s.  The  latter  was  in  use  at  Aldershot,  and  I found  it 
answer  well  on  the  whole,  but  it  took  a long  time  to  get  the 
clothes  dry  after  disinfection.  In  the  case  of  a large  public 
institution  this  would  have  been  a serious  drawback. 

It  is  important  to  remember  that  repeated  disinfection  by 
steam  or  boiling  water  will  very  soon  destroy  blankets  and 
other  woollen  articles.  When  the  blankets  are  washed  out- 
side the  hospital  laundries  may  decline  to  receive  them  unless 
they  have  been  disinfected  by  steam.  This  is,  in  itself,  a 
good  reason  for  washing  clothes,  etc.,  inside  the  hospital. 
Blankets  which  need  washing  can  be  placed  in  a disin- 
fecting solution,  and  afterwards  washed  in  the  usual  way. 
Constant  washing  damages  blankets,  besides  being  unneces- 
sary. Sheets  are,  naturally,  always  used,  and  the  blankets 
do  not,  or  should  not,  come  into  contact  with  the  patients. 

Leather  articles  are  ruined  by  steam,  a fact  occasionally 
forgotten.  It  is  not  so  long  ago  that  an  assistant  surgeon, 
whose  zeal  outran  his  discretion,  being  employed  on  plague 


LIMITATION  OF  COMMUNICABLE  DISEASES  IN  PEACE  299 


duty,  insisted  on  disinfecting,  by  this  means,  the  polo  boots 
and  saddle  of  an  officer  who  was  proceeding  to  Simla.  The 
owner,  who  had  waited  with  considerable  impatience  for  the 
completion  of  the  operation,  had  his  property  returned  to 
him  as  three  shapeless  masses  of  slimy  pulp.  Boots  and 
other  leather  articles  can  be  dipped  in  a solution  of  izal  and 
left  in  it  for  half  an  hour  or  more.  In  some  cases  destruc- 
tion by  fire  may  be  the  safest  course,  but  such  a very  radical 
proceeding  is  not  often  necessary. 

Disease  may  be  introduced  into  military  stations  by  recruits 
or  men  returning  from  furlough.  The  latter  are  paraded 
before  a medical  officer  the  day  after  their  return.  It  would 
be  safer  if  they  were  kept  under  daily  observation  for  at  least 
a week — a plan  that  might  well  be  made  to  include  recruits. 

In  the  militia,  the  whole  battalion  has  to  be  inspected  on 
the  first  day  of  the  training,  and  when  this  is  done  single- 
handed  the  most  careful  medical  officer  will  easily  make 
mistakes.  Time  has  sometimes  to  be  spent  over  a certain 
number  of  wastrels  who  are  anxious  to  escape  from  the 
training,  and  who  arrive,  at  the  rendezvous,  adorned  with 
plasters  and  bandages  which,  when  removed,  are  found  to 
cover  exceedingly  dirty  but  otherwise  normal  cuticle.  Inter- 
ludes of  this  nature  sometimes  occupy  so  much  time  that 
part  of  the  examination  has,  of  necessity,  to  be  conducted 
in  an  insufficient  manner. 

In  India  it  is  well  known  that  religious  gatherings  are 
fertile  means  for  the  dissemination  of  disease.  The  sur- 
rounding country  is  comparatively  drained  of  human  beings, 
whole  families  emigrating,  for  the  time,  to  the  place  of 
meeting.  Persons  of  ail  ages  and  all  stations  of  life,  children 
in  arms,  beggars,  cripples,  the  sickly  and  diseased,  are  all 
herded  together  in  the  bazaar  of  some  crowded  native  city. 
It  would  require  a special  sanitary  staff  and  the  outlay  of 
large  sums  of  money  to  carry  out  effectual  sanitary  adminis- 
tration for  the  mass  of  humanity  which  swarms  in  the  big 
cities  at  the  Feast  of  Mohurrum  or  other  popular  religious 
celebration.  The  more  attractive  features  of  Mohurrum 
cover  about  four  days,  and,  being  one  of  the  most  important 
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festivals,  it  is  attended  by  a correspondingly  large  number  of 
devotees.  Except  those  who  are  actually  resident  on  the 
spot,  and  who  may  form  only  a comparatively  small  propor- 
tion of  the  whole,  these  persons  are  devoid  of  anything  in 
the  nature  of  sanitary  appliances,  and  the  necessity  for  such, 
if  present  at  any  time  to  the  minds  of  most  of  them,  is  over- 
looked under  the  influence  of  religious  excitement  (Fig.  34). 
It  is,  therefore,  not  difficult  to  realize  the  possibilities  which 
may  result  from  this  combination  of  filth  and  fervour. 


FIG.  34. — MAHOMEDAN  FESTIVAL,  DELHI. 


At  Delhi,  the  fort  in  which  the  British  troops  are  located 
is  within  a quarter  of  a mile  of  the  native  bazaar,  so  that 
the  men  are  quite  liable  to  share  in  anything  in  the  way  of 
disease  which  has  either  been  conveyed  to  the  locality  by  the 
persons  of  pilgrims,  or  which  has  originated  in  the  concourse 
itself.  Delhi  is  by  no  means  singular  in  this  respect.  At 
other  stations  there  is  the  same  proximity  to  the  bazaar; 
a state  of  things  undesirable  at  all  times,  and  particularly 
so  when  the  neighbourhood  is  polluted  by  the  presence  of 
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an  unwashed  mob,  in  which  some  form  of  infectious  disease 
is  almost  sure  to  be  present.  It  would  be  an  excellent 
measure  if  the  immediate  localities  where  the  larger  festivals 
are  held  were  always  placed  out  of  bounds  during  the  period 
of  celebration.  Besides  the  question  of  the  possible  effects 
of  large  native  gatherings,  there  is  no  doubt  that  the  proximity 
of  bazaars  and  of  the  poorer  habitations  has  often  a decidedly 
unfavourable  effect  on  the  health  of  British  troops.  The 
influence,  in  this  connection,  of  both  malaria  and  enteric 
fever  has  already  received  attention. 

Punkah  coolies  are  drawn  from  amongst  the  lowest  classes. 
Great  care  is  needed  in  carrying  out  medical  inspections  of 
these  men,  as  the  latter  are  commonly  most  horribly  dirty. 
Enlarged  spleens  should  always  be  looked  for,  as  cases  of 
this  kind  may  prove  sources  of  malarial  infection. 

The  abolition  of  the  Contagious  Diseases  Acts,  coupled 
with  the  fact  that  there  is  no  reasonable  probability  of  their 
ever  being  resuscitated,  naturally  limits  the  discussion  of 
measures  adopted  for  the  limitation  of  troubles  of  the  above 
nature. 

It  is  believed  by  many  that  intemperance  and  venereal 
disease  go  hand  in  hand,  and  this  is  probably  true  to  a 
certain  extent,  but  it  would  be  difficult  to  bring  forward  facts 
in  support  of  such  a theorbo  The  recently  published  statistics 
of  the  United  States  Army,  in  fact,  tend  somewhat  to  prove 
the  contrary.  In  connection  with  venereal  disease  the 
Surgeon-General  reports  as  follows  : 

‘ The  steadily  increasing  prevalence  of  venereal  disease  is 
the  most  discouraging  feature  in  the  sick  report  of  the  army. 
During  1902,  13,000  admissions  were  from  this  cause  alone,, 
equivalent  to  160*94  per  1,000,  and  although  only  one  death 
was  reported,  309  men  were  discharged,  a rate  of  3*83  per 
1,000.  These  are  the  highest  flgures  yet  reported,  particu- 
larly so  in  Cuba  and  Porto  Rico.’"" 

At  the  same  time  the  decrease  in  the  admissions  for 
alcoholism  was  most  satisfactory,  as  shown  by  an  extract 

* See  Report  of  the  Surgeon-General  of  the  United  States  Army  for 
the  Fiscal  Year  ending  June,  1903,  p.  98. 
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from  the  part  of  the  above  report  which  bears  reference  to 
intemperance,  and  which  will  be  found  in  a note  in  the 
chapter  on  ^ Alcohol.’ 

Whether  men  of  actually  intemperate  habits  suffer  more 
than  others  from  venereal  disease  is  a question  which,  for 
the  present,  should  be  considered  as  doubtful.  An  answer 
could  only  be  forthcoming  after  prolonged  and  patient  inquiry, 
and  even  then  the  information  could  scarcely  be  exact,  as  it 
would  be  almost  impossible  to  formulate  a definition,  which 
would  give  general  satisfaction,  of  the  term  ^ intemperate 
habits,’  and  it  is,  in  addition,  very  certain  that  the  alcoholic 
is  not  exactly  the  person  best  qualified  to  give  evidence  of 
the  extent  to  which  he  indulges  in  his  favourite  pastime. 

The  improvement,  in  this  direction,  in  our  army  has  doubt- 
less been  considerable,  and,  although  the  matter  does  not 
admit  of  definite  evidence,  there  is  every  reasonable  ground  for 
believing  that  this  good  result  is  the  outcome  of  the  well- 
managed  regimental  institutions,  games,  athletic  sports,  and 
the  many  humanizing  influences  and  comforts  which  now 
surround  the  soldier.  Reasonable  amusements  are  provided 
for  all  tastes,  so  there  is  no  reason  why  the  soldier  off  duty 
should  find  time  hang  heavily  on  his  hands.  Education  has 
helped  greatly,  for  there  is  no  doubt  that  the  more  know- 
ledge a man  possesses  the  greater  are  the  possibilities  in  the 
way  of  rational  pursuits.* 


* ‘ Venereal  disease  shows  an  increased  ratio  as  compared  with  the 
previous  year,  but  is  still  below  the  average  rate  for  the  ten  years. 
Marked  variation  is  again  observed  in  the  prevalence  of  venereal  diseases 
at  individual  stations’  (Mlealth  of  the  Troops  at  Home  and  Abroad,’ 
Army  Medical  Report  for  1902,  p.  i). 

‘There  has  been  a large  decrease  in  venereal  disease  since  1898,  but 


in  1902  there  is 

a slight  increase  on 

the 

previous  year’s  rate,  though  not 

as  high  as  that 

in  1900.  The  following 

table  shows 

the  admission-rates 

per  1,000  of  strength  from  1897  : 

Admission- 

Admission- 

Year. 

ratio 

Year. 

ratio 

per  1,000. 

per  1,000. 

1897 

507*8 

1900 

298'0 

1898 

371*4 

1901 

...  276 'O 

1899 

313*5 

1902 

281-4 
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Reference  has  already  been  made  to  the  effect  of  barracks 
in  towns.  Under  such  circumstances  men  are  distinctly 
handicapped  in  the  way  of  temptation.  St.  Helena  was  an 
excellent  example  of  this  fact,  as  Jamestown  offers  pastimes 
of  a most  questionable  nature.  For  certain  months  of  the 
year  the  troops  were  camped  on  Deadwood  Plain  and  in 
the  vicinity  of  Longwood  House.  The  natural  surroundings 
were  all  that  could  possibly  be  desired  for  the  maintenance 
of  health  ; spirits  were  not  obtainable ; cricket  and  football 
were  popular ; and  not  only  did  the  men  improve  in  every 
respect,  but  it  is  well  known  that  the  change  was  eagerly 
looked  forward  to  and  thoroughly  enjoyed — a sufficient  proof 
that  indulgence  in  squalid  vice  is  not  in  the  least  essential  to 
the  soldier’s  happiness. 

It  would  be  interesting  to  know  whether  there  is  a greater 

‘The  total  increase  in  venereal  disease  for  1902  is  due  to  increase  in 
all  its  forms,  except  in  the  case  of  secondary  syphilis.  The  average  stay 
of  each  case  in  hospital  was  3o’66  days,  as  compared  with  3079  in  1901, 
and  the  total  loss  of  service  was  522,257  days,  against  516,855  days  in 
1901,  595,070  days  in  1900,  675,728  days  in  1899,  803,661  days  in  1898, 
and  1,091,930  days  in  T897. 

‘The  cause  of  the  interruption  of  the  steady  annual  decrease  in  the 
admission-rates  for  venereal  disease  which  commenced  in  1896  must  be 
attributed  to  the  arrival  in  this  country  of  regiments  and  drafts  from  field 
service  in  South  Africa,  many  of  which,  as  appear  from  reports  of  medical 
officers  in  command,  brought  venereal  disease  with  them  in  a large  pro- 
portion’ (‘Health  of  European  Troops  serving  in  India,’  Army  Medical 
Report  for  1902,  p.  233). 

‘ The  men  have  been  addressed  from  time  to  time  by  medical  and 
regimental  officers,  and  special  ablution  rooms,  with  a supply  of  dis- 
infectants, have  been  established  by  the  regimental  authorities.  Spcrts„ 
competitions,  and  games  have  been  encouraged,  and  every  inducement 
offered  in  the  shape  of  comfort  in  canteen,  coffee,  and  recreation  rooms 
to  induce  men  to  spend  their  spare  time  in  barracks,  and  it  is  certain  that 
in  regiments  where  the  combatant  officers  exercise  close  personal  super- 
vision over  the  men,  and  associate  themselves  with  them  in  their  games, 
sports,  and  other  amusements,  their  influence  and  example  are  powerful 
factors  in  preventing  the  men  from  indulging  in  vice  ’ (‘  Health  of  European 
Troops  serving  in  India,’  Army  Medical  Report  for  1902,  p.  234). 

‘Admission-ratio  per  1,000  was  249*5  ^ 1903’  (Army  Medical  Report 
for  1903,  p.  267). 
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prevalence  of  these  diseases  among  soldiers  than  amongst 
civilians  of  the  same  class.  It  is  certain  that  a raw  youth, 
with  absolutely  no  knowledge  of  the  world  and  of  defective 
education,  whether  he  be  soldier  or  civilian,  if  placed  amongst 
the  temptations  of  a large  town,  will  run  every  risk  of  suc- 
cumbing to  those  influences  the  effect  of  which  is  certainly 
not  limited  to  the  army.  There  is,  indeed,  no  particular 
mystery  surrounding  this  subject  as  affecting  military  life, 
the  active  causes  being  practically  the  same  everywhere. 

The  two  great  principles  of  prevention  are  as  follows : 
(i)  The  avoidance  of  the  exciting  cause ; (2)  healthy  occu- 
pation of  mind  and  body. 

The  former  principle  finds  practical  application  in  the 
establishment  of  barracks,  as  far  as  possible  from  populous 
centres,  and  the  latter  is  now  energetically  carried  out  in 
the  service  by  means  already  mentioned.  In  India,  during 
the  hot  weather  in  the  plains,  physical  and  mental  idleness 
for  many  hours  of  the  day  is  unavoidable,  and  the  oppor- 
tunities for  indulgence  in  vice  are,  in  some  stations,  brought 
almost  to  the  doors  of  the  rooms.  Although  cantonment 
magistrates  control  the  numbers  of  persons  actually  allowed 
to  live  in  cantonments,  they  cannot  possibly  institute  any 
effectual  means  of  checking  the  peregrinations  of  what  a 
medical  officer  of  high  rank  once  officially  styled  the  ‘ ambu- 
latory prostitute.’  The  evil  can,  to  some  extent,  be  dealt  with 
by  the  police ; but  when  the  latter  are  natives  the  difficulties 
to  be  surmounted  are  serious,  and  the  discharge  of  this  duty 
is  not  likely  to  lead  to  amicable  relations  with  European 
troops. 

The  recently  introduced  system  of  keeping  men  suffering 
from  syphilis  under  continuous  treatment  and  observation 
while  they  are  out  of  hospital,  together  with  the  systematic 
recording  of  cases,  has  everything  to  recommend  it.  The 
general  scheme  is  as  follows : 

A man  on  reporting  sick  with  suspicious  symptoms  is 
admitted  to  hospital  with  a provisional  diagnosis  which 
is  recorded  in  pencil.  If  the  case  proves  to  be  one  of 
syphilis  the  diagnosis  is  entered  in  the  Syphilis  Register. 
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Cases  which  are  clearly  syphilitic  on  admission  are  recorded 
in  the  Syphilis  Register  at  once.  Every  case  is  briefly  taken, 
but  no  essential  particulars  are  omitted.  The  information 
relative  to  each  man  is  recorded  on  a separate  sheet,  and 
each  sheet  accompanies  the  person  to  whom  it  refers  until 
he  has  remained  free  from  symptoms  for  one  year  after  the 
termination  of  treatment.  The  sheet  is  forwarded  direct, 
when  a unit  is  transferred,  to  the  medical  officer  in  charge 
of  the  hospital  where  the  sick  are  treated.  A nominal  roll  is 
also  forwarded  of  the  men  attending  hospital  for  treatment ; 
the  latter  usually  takes  the  form  of  mercurial  injections. 
It  is,  of  course,  too  early  to  form  any  definite  opinion  of 
what  the  results  will  be,  although  it  is  only  reasonable  to 
expect  that  they  will  largely  diminish  the  sum  total  of 
inefficiency  from  this  cause.  The  scheme  owes  its  inception 
to  the  initiative  of  Surgeon-General  Fawcett,  A.M.S.,  and 
full  information  of  the  working  details,  in  their  original 
form,  can  be  found  in  the  Army  Medical  Report  for  1900, 
Appendix  VL,  p.  470. 

Of  course  this  scheme,  excellent  as  it  is,  does  not  touch 
the  question  of  prevention.  One  possible  cause  for  the  pre- 
valence of  sickness  of  this  nature  in  India  is  the  proximity  of 
the  regimental  lines  to  the  native  bazaar.  It  has  been  stated, 
whether  truly  or  not  I am^  not  prepared  to  say,  that  ‘ the 
amount  of  venereal  disease  in  any  given  station  is  in  inverse 
ratio  to  the  distance  between  the  bazaar  and  the  canteen.’ 

Before  leaving  the  present  subject,  it  may  be  stated  that 
the  execution  of  many  sanitary  measures  in  India,  including 
those  relating  to  the  present  subject,  is  dependent  almost 
entirely  on  the  action  of  cantonment  magistrates,  an  arrange- 
ment that,  as  far  as  personal  knowledge  justifies  an  opinion, 
yields  the  best  of  results,  but  whether  this  is  always  the  case 
is  another  matter. 

Questions  of  local  administration  in  India  cannot  be  dis- 
cussed here,  except  in  so  far  as  they  affect  the  question  of 
health,  and  in  this  latter  connection  there  does  not  appear 
to  be  any  adequate  reason  why  cantonment  magistracies 
should  not  be  conferred  on  medical  officers.  If  this  innova- 
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tion  were  introduced  many  proposals  affecting  health  could 
be  dealt  with  on  the  initiative  of  their  originators,  instead 
of  being  left  to  the  decision  of  officials  who  cannot  be 
expected,  in  the  absence  of  professional  training,  to  invari- 
ably grasp  the  full  importance  of  all  such  matters.  This 
question  forms  part  of  the  general  principle  concerning  the 
investiture  of  the  medical  department  with  an  authority  from 
which  its  representatives  are  now  excluded.  In  India,  especi- 
ally, a change  in  this  direction  might  be  expected  to  prove 
satisfactory;  prejudice  and  custom  are  strong  barriers,  but 
in  view  of  the  manner  in  which  drastic  reforms  in  the  medical 
services  were  accepted  by  the  army  at  large,  it  may  be  reason- 
ably anticipated  that  proposals  such  as  those  indicated  would 
receive  generous  consideration. 


CHAPTER  XIX 


THE  LIMITATION  OF  THE  SPREAD  OF  COM- 
. MUNICABLE  DISEASES  IN  WAR 

The  subject  of  military  sanitation  on  service  naturally 
divides  itself  into  two  main  branches,  each  of  which  contains 
a multiplicity  of  details  of  varying  importance.  The  first 
branch  refers  to  the  prevention  of  disease  in  armies  in  the 
field;  the  second  branch  refers  to  the  prevention  of  the 
spread  of  disease,  after  the  latter  has  once  come  into 
existence.  The  prevention  of  disease  comprises  such  matters 
as  water-supply,  refuse  disposal,  food,  clothing,  etc. ; while 
the  prevention  of  its  spread  not  only  includes  many  of  the 
preceding,  but  also  the  subjects  of  isolation,  disinfection,  and 
means  for  the  removal  of  cases  of  an  infectious  nature. 
The  last  three  points  only  will  be  dealt  with  here. 

Isolation. 

To  make  the  practical  aspect  of  this  question  clear,  the 
preliminary  discussion  of  certain  other  matters  is  desirable. 
It  can,  in  the  first  place,  scarcely  be  sufficiently  insisted  upon 
that  the  principal  ailments  to  which  troops  on  service  are 
liable  are,  without  doubt,  of  a communicable  nature.  With- 
out attempting  to  enter  into  minute  details  of  pathology,  and 
using  the  terms  which  will  be  found  below  in  a clinical  sense 
only,  it  will  probably  be  admitted  without  demur  that  enteric 
fever,  continued  fever,  dysentery,  and  diarrhoea  are,  above 
all  others,  those  forms  of  sickness  which,  according  to 
universal  experience,  have  from  time  immemorial  unrelent- 
ingly followed  the  footsteps  of  armies  in  the  field. 
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Under  conditions  of  peace  and  civilization  both  enteric 
fever  and  simple  continued  fever  have  been  officially  recog- 
nised by  the  Government  of  the  country  as  being  infectious, 
and  they  are  accordingly  comprised  in  the  schedule  of  com- 
pulsorily notifiable  diseases  contained  in  the  Public  Health 
(London)  Act,  i8gi,  and  the  Infectious  Diseases  (Notifica- 
tion) Extension  Act  of  i8gg.  Sanitary  authorities  have  in 
some  cases,  with  the  consent  of  the  Local  Government 
Board,  extended  the  provisions  of  the  Act  to  diarrhoea,  and 
it  is  likely  that  the  failure  to  include  dysentery  is  due  to  the 
fact  that  it  could  be  included  under  the  previous  heading,  and 
not  to  the  unlikelihood  of  its  spread,  should  it  ever  chance 
to  come  into  existence.  The  infrequency  of  the  disease 
is  also,  in  all  probability,  another  reason  for  its  omission. 

As  it  can  be  fully  accepted  that  Acts  of  Parliament  such  as 
those  in  question  are  based  on  facts  the  accuracy  of  which 
have  been  proved  by  the  highest  scientific  evidence,  the 
necessity  for  certain  recognised  measures  for  the  prevention 
of  the  spread  of  the  diseases  referred  to  may  be  granted 
without  seeking  for  further  proof.  Proof  in  plenty  could  be 
forthcoming  if  required. 

It  is  a circumstance  occasionally  overlooked  that  the 
very  diseases  with  which  medical  officers  on  service  are 
principally  called  upon  to  contend  are  of  the  same  nature 
as  those  which  experience  has  shown  to  be  capable  of 
spreading  themselves,  if  unchecked,  throughout  communities 
into  which  they  have  been  introduced.  It  may  therefore  be 
interesting  to  see  what  provision  is  to  be  found  in  the  field 
for  grappling  with  forms  of  sickness  such  as  those  in  question, 
which,  as  experience  foretells,  are  almost  certain  to  occur  in 
every  campaign,  and  which,  even  under  conditions  of  civiliza- 
tion, as  evidenced  by  the  Acts  above  referred  to,  can  only  be 
held  in  check  by  compulsory  measures  of  prevention.  Before 
proceeding  further,  it  should  be  explained  that  the  following 
remarks  apply  only  to  field  medical  establishments  which 
accompany  and  form  part  of  the  fighting  force,  and  in  no 
sense  to  hospitals  on  the  lines  of  communication  and  at  the 
base,  as  in  both  the  latter  the  conditions  which  exist  are 
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likely  to  resemble  those  found  under  ordinary  circumstances 
of  peace.  The  former  establishments  for  the  treatment  of 
sick  and  wounded  have  up  to  the  present  comprised  field 
hospitals  in  the  proportion  of  one  to  each  brigade ; and 
occasionally  of  bearer  companies,  in  circumstances  of  emer- 
gency. Both  these  last-named  establishments  are  only 
designed  to  give  temporary  aid.  It  has  recently  been  decided 
that  they  are  to  be  combined  in  a single  unit  under  the  desig- 
nation of  a ' field  ambulance.’  The  general  scheme  appears 
excellent,  but  if  the  experience  of  the  past  is  to  be  a guide  to 
the  future,  some  consideration  of  the  system  which  is  to  be 
superseded  should  be  useful.* 

Each  field  hospital,  according  to  regulation,  is  supposed 
to  accommodate  100  sick,  or,  roughly,  3 per  cent,  of  the 
force,  the  effective  strength  of  a brigade  being  estimated 
approximately  at  3,000.  In  the  field  ambulance  4^  per  cent, 
of  the  brigade  can  be  accommodated,  except  in  the  case  of 
cavalry.  It  is  evident  from  a simple  calculation  based  on 
these  figures  that,  having  regard  to  the  sickness  which  may 
be  reasonably  anticipated  to  occur  in  all  campaigns,  and  to 
the  casualties  of  another  nature  which  are  essential  features 
of  active  hostilities,  either  the  men  must  be  constantly  sent 
elsewhere,  or  field  hospitals — including  in  the  term  field 
ambulances — will  become  hopelessly  overcrowded.  In  South 
Africa  it  was  estimated  that  accommodation  at  the  rate  of 
10  per  cent,  of  the  total  force  would  be  required. f 

When  field  medical  establishments  came  into  existence 
it  was  very  plain  that  the  prospect  of  utilizing  them  for 
the  prolonged  treatment  of  cases  of  serious  or  infectious 
disease  could  never  have  been  contemplated.  Apart  from 

* The  Field  Ambulance  consists  of  a personnel  of  252  of  all  ranks, 
under  command  of  a Lieutenant-Colonel.  It  is  divided  into  a bearer,  a 
tent,  and  a transport  division.  It  accommodates  150  patients.  One  Field 
Ambulance  is  attached  to  each  brigade.  In  a cavalry  brigade  it  contains 
accommodation  for  fifty  patients. 

f See  Question  3,519  and  Questions  671  and  672  (evidence  of  Sir 
William  Wilson  before  the  Royal  Commission  on  the  South  African 
War). 
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the  question  of  numerical  accommodation,  the  organization 
and  equipment  are  in  no  way  adapted  for  any  purpose  of 
the  kind.  The  shelter  consists  of  bell-tents,  the  largest 
pattern  with  a capacity  of  672  cubic  feet;  and  as  each  tent 
is  designed  to  accommodate  four  patients,  the  occupants 
are  allotted  a space  of  168  cubic  feet  per  man.  There  are  no 
hospital  diets,  no  hospital  clothing,  no  beds,  no  means  of  ablu- 
tion worth  calling  such,  and  no  means  of  thorough  disinfec- 
tion whatever.  It  is  clear  that  our  official  forebears  held  the 
common-sense  view  that  the  fighting  line  is  no  place  for  the 
continuous  treatment  of  sick.  It  cannot,  indeed,  very  well 
be  otherwise  if  field  medical  establishments  are  to  retain 
their  mobility,  as  the  equipment  carried  has  to  be  compatible 
with  the  maintenance  of  the  above  feature.  A field  hospital 
might,  for  instance,  be  so  encumbered  with  comforts  for  the 
sick  and  wounded  as  to  be  utterly  useless.  In  the  words  of 
Surgeon-General  Gubbins,  ‘ a field  hospital  ought  to  be  an 
exceedingly  mobile  unit,  which  can  follow  the  army,  say,  at 
twenty-five  miles  a day,  unencumbered  by  bedsteads  or  other 
heavy  equipment.’* 

It  is  true  that  in  Natal,  after  the  relief  of  Ladysmith, 
an  enormous  number  of  comforts  were  forthcoming  from 
aid  societies  and  from  other  sources.  Hospital  clothing, 
pillows,  chairs,  fans,  eating  utensils,  muslin  covers  for  food, 
and,  in  some  cases,  beds  were  distributed  amongst  the 
patients,  so  that,  as  far  as  physical  comfort  went,  the  spring 
of  igoo  saw  the  sick  of  the  army  of  Natal  placed  under 
surroundings  which  were  probably  unique  in  the  history 
of  war.  Having  suffered  severely  from  illness  myself  at  this 
time,  I can  speak  with  full  appreciation  of  the  care  which  the 
sick  received,  and  of  the  excellence  of  the  supplies  which  kept 
them  alive.  The  existence  of  creature  comforts  and  the 
unremitting  exertions  of  the  hospital  attendants  could  not, 
however,  take  the  place  of  what  was  essential  and  what  was, 
at  the  same  time,  wanting — namely,  the  isolation  of  cases 
which  could  scarcely  fail  to  spread  disease  amongst  those 
patients  who  were  under  treatment  for  wounds  or  ailments  of 

* See  Question  3,943,  Report  of  Royal  Commission  on  War. 
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a non-communicable  nature.  The  absence  of  what  was 
actually  required  was  no  fault  of  the  medical  authorities. 
Sickness  had  to  be  treated  on  the  spot,  and  the  best  arrange- 
ments possible  had  to  be  made.  It  may  be  remarked 
incidentally,  as  a pleasing  circumstance,  that  in  spite  of 
certain  irresponsible  critics,  whose  questionable  philanthropy 
has  fortunately  almost  entirely  passed  into  the  limbo  of 
oblivion,  the  fact  that  the  medical  department  fully  rose  to 
the  occasion  has  been  recognised  by  persons  who,  in  view 
of  their  experience,  were  singularly  well  qualified  to  express 
accurate  opinions. 

Isolation  was  carried  out,  as  far  as  circumstances  allowed; 
but  it  was  impossible  even  to  make  the  attempt  to  do  so  in 
any  but  the  most  imperfect  manner.  To  have  given  separate 
tents  to  men  who  were  suffering,  or  who  were  suspected  to 
be  suffering,  from  disease  likely  to  spread  would  have  been 
utterly  out  of  the  question.  The  accommodation  was 
stretched  to  its  utmost  extent,  so  that  to  have  limited  the 
number  in  certain  tents  would  have  meant  serious  over- 
crowding elsewhere.  No  tents  were  specially  provided  for 
isolation  purposes.  Had  there  been  any  such,  matters  might 
have  been  slightly  better,  as,  at  any  rate,  it  would  have  been 
possible  to  have  obviated  the  occupation  by  men  clearly 
suffering  from  enteric  fever,  of  tents  which  were  used  later  on 
for  an  entirely  different  class  of  cases.  I have  more  than 
once  seen  a tent,  allotted  to  an  officer  doing  duty,  which 
bore  traces  most  strongly  suggestive  of  previous  occupation 
by  patients  suffering  from  one  of  the  prevalent  disorders. 

The  tents,  as  previously  stated,  were  of  the  bell  pattern, 
and  in  these  ventilation  is  at  all  times  bad,  and  there  is 
practically  no  ventilation  at  all  when  the  flies  are  down 
and  the  door  laced  up.  There  are,  it  is  true,  a few  absurdly 
small  openings  at  the  top,  which  are  presumably  intended 
as  apertures  of  exit,  but  the  effect  of  which  can  be  safely 
disregarded,  so  that  even  under  the  most  favourable  cir- 
cumstances the  foul  and  heated  air  has  no  adequate  means 
of  escape,  but  must  of  necessity  collect  in  that  part  of  the 
tent  which  is  above  the  opening  of  the  door.  The  air, 
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being  in  contact  with  the  heated  canvas,  has  its  tempera- 
ture raised,  by  conduction,  above  that  of  the  external 
atmosphere  ; so  that  the  occupants  of  these  tents  were  sub- 
jected to  an  additional  insanitary  influence  besides  those 
already  enumerated.  The  chances  of  infection  under  these 
circumstances  cannot,  of  course,  be  worked  out  with  mathe- 
matical accuracy,  but  they  are  so  far  considerable  that  there 
is  every  reasonable  ground  for  accepting  the  belief  that  men 
suffering  from  enteric  fever,  dysentery,  or  the  like,  must  have 
communicated  their  ailments  to  those  with  whom  they  were 
in  daily  contact. 

Reviewing  the  above  statements,  it  seems  fair  to  con- 
clude that,  under  conditions  such  as  those  which  obtained 
in  South  Africa,  effectual  isolation  in  the  field,  when  large 
numbers  of  sick  have  to  be  dealt  with,  is,  as  a rule,  im- 
possible ; but  that  the  provision  of  a certain  number  of 
isolation  tents  is  desirable,  with  the  object  of  insuring  that 
some,  at  least,  of  the  tents  are  used  for  that  purpose  only. 
The  tents  for  the  use  of  officers  or  orderlies  should  never 
be  used  for  the  treatment  of  the  sick,  and  to  fully  carry  out 
this  idea  the  tents  should  be  divided  into  three  classes,  each 
class  bearing  a distinctive  mark.  The  classes  might  be 
as  follows  : 

1.  For  hospital  staff. 

2.  For  offices,  stores,  and  dispensary. 

3.  For  ordinary  sick. 

4.  For  isolation  purposes. 

If  possible.  No.  2 might  be  further  divided  into  tents  for  : 

1.  Offices. 

2.  Stores. 

3.  Dispensary. 

The  results  that  might  be  expected  to  flow  from  this  pro- 
posal would,  under  the  stress  of  active  hostilities,  be  far  from 
brilliant,  but  even  this  somewhat  gloomy  outlook  need  not 
act  as  a barrier  against  the  adoption  of  a measure  which 
could  not  possibly  do  any  harm  and  might  do  some  good ; 
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it  would,  at  least,  be  a practical  protest  against  the  aggre- 
gation of  a variety  of  diseases  within  the  fcetid  precincts  of  a 
bell-tent. 


Disinfection. 

The  absence  of  adequate  means  of  disinfection  in  field 
hospitals  has  already  been  mentioned. 

Treatment  in  these  establishments  means,  among  other 
things,  that  the  patients  are  practically  in  contact  with  an 
absorbent  surface — namely,  that  of  the  earth,  which  is  soon 
saturated  with  morbid  excreta ; things  cannot,  indeed,  very 
well  be  otherwise.  A patient  suffering  from  high  temperature, 
or  the  weakness  which  accompanies  a prolonged  flux,  is  far 
more  likely,  when  occasion  arises,  to  roll  over  on  his  side 
and  pass  his  water  on  the  floor  of  the  tent  rather  than  to 
wait  the  advent  of  an  overworked  orderly  bearing  the  pre- 
scribed means  for  sanitary  micturition.  The  means  of  exit 
are,  certainly,  not  far  distant ; but  the  chances  are  that 
even  if  a sick  man,  suffering  as  above,  reaches  the  door,  he 
will  obey  the  call  of  Nature  on  the  spot,  which,  after  all,  is 
as  much  as  can  be  reasonably  expected  of  him.  If  the  door 
is  laced  up  he  has  to  accommodate  himself  to  circumstances. 
In  a field  hospital  to  which  I belonged,  in  Natal,  the 
necessary  means  for  such  purposes  was  left  in  the  tents, 
near  the  more  serious  cases,  but  the  supply  was  not  so 
fully  equal  to  the  demand  as  to  insure  the  absence  of  acts  of 
uncleanliness,  and  some  patients  who  might  well  have  gone 
to  the  authorized  place  failed  to  do  so  through  ignorance  or 
sloth  ; it  must  also  be  remembered  that  we  were  dealing 
with  disease  on  a scale  that  would  have  paralyzed  the  re- 
sources of  many  well-appointed  hospitals  at  home.  Putting 
aside  the  question  of  the  sick,  it  is  most  unlikely  that  the 
average  soldier  is  going  to  walk  possibly  fifty  yards  in  the 
night,  often  in  torrents  of  rain,  for  the  sake  of  complying 
with  an  arrangement  which  he  probably  looks  on  as  the 
outcome  of  a fatuous  and  malevolent  desire  on  the  part  of 
the  authorities  to  interfere  with  his  comfort  and  convenience. 
It  need  scarcely  be  observed  that  urine  was  not  likely  to  be 
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the  only  source  of  pollution  in  and  about  the  tents  of  the 
South  African  field  hospitals  ; every  form  of  filth  which  tends 
to  collect,  not  only  about  the  persons  of  the  sick,  but  also  of 
the  healthy,  contributed  in  a greater  or  lesser  extent  to  the 
general  result,  so  that  the  area  comprised  within,  and  some 
extent  beyond,  the  limits  of  the  hospitals  soon  became 
saturated  with  organic  material  and  a breeding-ground  for 
countless  myriads  of  microbial  forms  of  life. 

Having  regard  to  preceding  statements,  it  is  almost  certain 
that  one  of  the  most  prolific  sources  of  pollution  in  field- 
hospital  camps  in  South  Africa  was  indiscriminate  micturi- 
tion on  the  part  of  the  men,  and  in  view  of  the  bacilluria 
which  occurs  in  enteric  and  allied  affections — i.e.,  paratyphoid 
fever — the  spread  of  such  diseases  by  the  means  indicated 
was  in  every  probability  absolutely  insured.  That  the 
canvas  of  the  tents  shared  in  the  general  pollution  is  a 
matter  which  has  already  been  referred  to,  and  concerning 
the  certainty  of  which  I have  satisfied  myself  by  ocular 
proof. 

The  personal  clothing  of  patients  may,  for  purposes  of 
convenience,  be  considered  to  include  blankets  or  other  kinds 
of  bedding.  These  are  fertile  sources  of  infection.  In  the 
earlier  periods  of  the  campaign  in  Natal,  the  sick  in  the  field 
had  to  remain  in  their  khaki  clothing,  and  the  articles  of  kit 
of  men  who  died  in  hospital  were  sent  back  to  their  regiments 
in  the  ordinary  way.  Very  often  there  was  no  opportunity 
to  attempt  disinfection,  and,  of  course,  it  was  not  always 
necessary. 

In  the  spring  of  igoo,  when  a certain  amount  of  hospital 
clothing  was  sent  into  the  field  for  the  sick,  the  uniforms  of 
the  men  who  happened  to  be  the  lucky  recipients  were  all 
stored  in  common,  irrespective  of  the  maladies  of  the 
owners,  in  improvised  pack  stores  ; indeed,  no  other  arrange- 
ment was  possible.  It  is  of  interest  here  to  note  that, 
according  to  the  researches  of  Germano,  the  typhoid 
bacillus  can  retain  its  vitality  in  clothing  for  upwards 
of  a month.* 

Zeitsdirift  fiir  Hygiene^  24,  1897,  No.  3,  p.  403. 
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In  the  tents  men  largely  used  their  blankets  in  common, 
and  the  same  custom  prevailed  as  regards  eating  and 
drinking  utensils.  The  distribution  of  food,  in  spite  of 
constant  care,  was  partly  regulated  by  the  patients  them- 
selves, and  the  man  with  a slight  ailment  was  glad  enough 
to  finish  the  milk  which  the  fever  or  dysenteric  patient  did 
not  want,  and  which,  in  addition  to  its  other  attractions,  was 
probably  swarming  with  flies.  No  supervision  could  possibly 
check  such  irregularities,  and  repeated  warnings,  although 
they  doubtless  did  some  good,  were  largely  a waste  of 
breath. 

Orderlies  did  what  was  possible  to  observe  the  principles 
of  cleanliness  in  which  they  had  been  instructed ; but  with 
one  suit  of  khaki  in  which  a man  has  been  marching  and 
sleeping  for  six  months  or  more,  and  in  which  he  has  carried 
out  all  sorts  of  nameless  offices  for  the  sick,  coupled  with  the 
fact  that  the  only  satisfactory  means  of  ablution  were  such 
as  he  could  find  for  himself,  it  is  quite  reasonable  to  assume 
the  likelihood  of  his  having  become  a moving  disseminator 
of  certain  of  those  very  diseases  to  the  victims  of  which  it 
was  his  function  to  minister. 

During  the  fighting  at  and  about  Potgeiter’s  Drift  in  the 
latter  part  of  January  and  beginning  of  February,  igoo,  the 
sick  and  wounded  lay  on  waterproof  sheets  only.  There 
was  a certain  advantage  in  this  arrangement,  as  disinfection 
was  a simple  matter.  At  Surprise  Hill  and  Hyde’s  Farm, 
after  the  relief  of  Ladysmith,  the  sheets  were  largely  replaced 
by  stretchers,  and,  as  the  latter  were  used  for  every  variety 
of  case,  it  is  very  probable  that  they  helped  to  spread  infec- 
tion. Efforts  were  made  to  prevent  contamination  of  the 
stretcher  by  placing  the  waterproof  sheet  between  the  body 
of  the  patient  and  the  canvas,  but  this  plan  was  not  satis- 
factory, as  there  were  no  means  of  fastening  the  sheet  to  the 
stretcher,  and  the  former  was  soon  displaced  by  the  restless 
movements  of  sick  men.* 

* An  account  of  an  adjustable  waterproof  cover,  designed  by  the 
author  to  prevent  contamination  of  the  stretcher,  will  be  found  at  p.  25, 
vol.  i.,  of  the  British  Medical  Journal  1903. 
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Reviewing  what  has  gone  before,  it  appears  that  the 
following  are  distinct  subjects  for  disinfection  : 

1.  The  excreta  of  the  sick. 

2.  Soil  of  field  hospitals. 

3.  Tents  of  field  hospitals. 

4.  Clothing  and  blankets  of  patients. 

5.  Eating  and  drinking  utensils. 

6.  Hospital  attendants. 

7.  Stretchers. 

I.  Excreta  of  the  Sick. 

When  in  charge  of  a field  hospital  in  South  Africa  I 
directed  that  the  hospital  receptacles  for  the  excreta  of  all 
men  suffering  from  suspicious  illness  should  be  partially  filled 
with  a strong  antiseptic  solution,  in  order  to  effect,  as  far  as 
possible,  immediate  disinfection.  I do  not  think,  however, 
that  this  plan  was  particularly  successful  ; it  may  have 
done  what  was  required  in  the  case  of  liquid  excreta,  but 
it  could  not  possibly  have  had  much  effect  on  solids.  On 
another  occasion  I should  certainly  resort  to  boiling  when 
able  to  do  so ; any  old  iron  vessel  will  answer  admirably 
as  a sterilizer.  Bed-pans  can  be  dipped  in  bodily,  so  that 
any  adherent  matter  is  either  soaked  away,  or  else  robbed  of 
its  dangerous  potentialities  by  the  heat  of  the  water.  Close 
stools  can  be  easily  scalded  out  with  boiling  water.  I have 
tried  this  plan  in  peace-time,  and  find  it  cleanly,  generally 
applicable,  and  efficacious.  I must  admit  that  I have  onl}^ 
tried  it  on  a small  scale.  If  a large  number  of  sick  had  to  be 
dealt  with.  Major  Cummins’  sterilizer  would  be  invaluable. 
Boiling  with  carbolic  acid  is  the  procedure  now  sanctioned 
by  the  Government  of  India,  so  that  the  principle  which 
Major  Cummins  first  brought  to  notice  has  now  received 
official  approval.* 

It  is  sincerely  to  be  trusted  that  burning  will  be  altogether 
prohibited  in  the  public  service.  A certain  quantity  of  matter 
to  be  disinfected  adheres  to  the  pan  or  other  receptacle, 
so  that  the  process  is  only  partial.  The  pans,  it  is  true,  are 

* Letter  No.  1,130  D,  February  20,  1904,  from  Secretary  of  (Govern- 
ment of  India  to  Principal  Medical  Officer  His  Majesty’s  Forces  in  India. 
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rinsed  out  with  perchloride  of  mercury  or  other  antiseptic, 
but  solutions  of  this  kind  have  not  much  penetrative  power 
on  the  faecal  remnants  they  are  supposed  to  disinfect,  and  the 
perchloride  is,  of  course,  singularly  inapplicable  in  the  case  of 
albuminous  material.  These,  in  themselves,  appear  to  be 
sound  reasons  for  abandoning  a measure  which,  in  addition 
to  being  ineffectual,  is  often  the  cause  of  an  exceptionally 
offensive  form  of  nuisance. 

Other  means  of  disinfection  consist  in  thoroughly  mixing 
the  excreta  with  chloride  of  zinc,  sulphate  of  copper,  or  the 
like,  by  means  of  a stick  which  is  used  for  stirring  purposes. 
Considering  the  amount  of  enthusiasm  with  which  the 
normally  constituted  man  is  likely  to  devote  himself  to  such 
a task,  the  measure  can  only  prove  as  useless  as  it  is  dis- 
gusting. 

2.  Disinfection  of  Soil  in  Field  Hospitals. 

This  can  only  be  done  by  shifting  the  site  of  the  camp,  by 
which  means  the  supply  of  organic  pabulum  is  withdrawn 
from  the  soil,  and  certain  pathogenic  forms,  notably  enteric 
bacilli,  disappear  by  a process  of  nature.* 

3.  Disinfection  of  Tents  of  Field  Hospitals. 

The  introduction  of  a system  of  separate  tents  for  staff, 
ordinary  sick,  and  infectious  cases,  has  been  suggested  above; 
but  this  scheme  can,  at  best,  be  only  partially  successful.  In 
all  cases  the  internal  canvas  of  tents  which  have  been  occu- 
pied by  enteric  cases,  ©r  the  like,  should  be  well  scrubbed  with 
strong  carbolic  lotion  or  other  antiseptic  before  striking  camp. 

In  the  case  of  marquees  spraying  with  formic  aldehyde 
or  glyco-formol  would  probably  do  all  that  is  required. t 
The  tents  should  also  be  struck,  turned  inside  out,  and  left 
exposed  to  the  sunlight  and  air  for  as  long  as  possible. 

* Report  of  the  Medical  Officer  of  the  Local  Government  Board  for 
1899  to  1900,  p.  525  ; also  Annual  Report  for  1902  of  Sanitary  Com- 
missioner with  the  Government  of  India. 

t Houston,  ‘ Disinfection  of  Schools,’  the  Practitioner^  1902  ; also 
Foulerton,  ‘ Room  Disinfection,’  Jouriial  of  State  Medicme^  November, 
1904. 
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It  would  be  almost  impossible  to  scrub  the  whole  of  the 
interior  of  a marquee  while  the  tent  is  standing. 

4.  Disinfection  of  Clothing  and  Blankets. 

There  can  be  only  one  satisfactory  way  of  doing  this  in  the 
field — viz.,  by  boiling  water.  An  ordinary  Soyer’s  store  does 
all  that  is  required.  Some  care  must  be  exercised,  as  the 
capacity  of  the  stove  is  limited,  and  if  a blanket  is  thrust 
in  more  or  less  folded  up  it  will  reduce  the  temperature 
of  the  water  below  the  boiling-point,  and  germs  which  are  in 
the  inner  folds  will  escape.  I may  take  this  opportunity  of 
briefly  mentioning  some  experiments  that  I made  on  this 
mode  of  disinfection  when  in  charge  of  the  district  laboratory 
at  Aldershot. 

The  general  plan  of  procedure  was  simplicity  itself,  and 
consisted  in  sowing,  in  various  nutrient  media,  slips  of  shirts, 
blankets,  etc.,  which  had  been  soaked  in  sewage  effluent  and 
afterwards  dipped  into  boiling  water.  The  results  that  I 
arrived  at  are  as  follows : 

If  the  blankets  are  lowered  gradually  into  the  water,  and 
the  disinfected  portions  are  withdrawn  before  others  are 
immersed,  ten  seconds  is  ample  time  to  effect  disinfection. 
Great-coats  also  should  have  the  same  period  and  mode  of 
immersion  as  blankets,  but  five  seconds,  or  even  momentary 
immersion,  is  sufficient  in  the  case  of  shirts,  socks,  khaki 
jackets,  or  trousers.  I have  carried  out  this  plan  in  the 
field,  and  although  it  is  certainly  tiresome — at  any  rate,  as 
far  as  bulk}/  articles  are  concerned — yet,  with  a little  good- 
will, it  admits  of  a wide  field  of  applicability.  It  is  well 
known  that  woollen  articles  are  damaged  by  boiling,  but 
the  periods  of  immersion  named  above  had,  apparently,  no 
mischievous  effect.  Spores  were  unaffected  ; but,  in  the  case 
of  diseases  common  on  service,  this  need  not  be  a matter  of 
consequence. 

The  Japanese  use  a portable  field  sterilizer,  which,  it  is 
stated,  is  ‘ large  enough  to  disinfect  twenty  blankets  at  a time.'* 

* ‘ Under  the  Care  of  the  Japanese  War  Office,’  by  Ethel  McCatil, 

R.N.C. 
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5.  Disinfection  of  Eating  and  Drinking  Utensils. 

This  is  a very  difficult  matter,  as  the  circumstances  under 
which  men  in  field  hospitals  are  placed  render  a common  use 
of  these  articles  a constant  occurrence.  No  plan  is  likely  to 
be  perfectly  successful,  even  when  coupled  with  the  exercise 
of  all  possible  supervision,  and  with  warnings  of  the  dangers 
which  accompany  such  acts.  Of  course,  all  these  articles 
ought  to  be  constantly  and  carefully  washed,  and  frequently 
dipped  into  boiling  water. 

6.  Disinfection  of  Attendants. 

In  the  field  this  can  only  be  carried  out,  or,  rather, 
attempted,  by  such  personal  cleanliness  as  may  be  possible 
under  the  circumstances  of  the  case. 

7.  Disinfection  of  Stretchers. 

When  possible,  separate  stretchers  should  be  reserved  fop^ 
infectious  cases.  The  canvas  should  be  well  scrubbed,  after 
use,  with  carbolic  lotion,  izal,  or  other  antiseptic,  and  exposed 
to  the  air  and  sunlight  for  as  long  as  possible.  The  germicidal 
pow'er  of  sunlight  is  not  always  fully  appreciated. 

Whatever  plans  of  isolation  or  disinfection  are  adopted  in 
the  field  should  never  be  considered  as  other  than  make- 
shifts, and,  as  a general  rule,  makeshifts  of  a very  poor 
character. 

A way  out  of  the  difficulty  is  suggested  in  the  next  section. 

Removal  of  Cases  of  Communicable  Disease, 

If  during  the  South  African  campaign  the  accommoda- 
tion original!}^  provided  in  general  and  station  hospitals  was 
satisfactory  as  regards  material  and  sufficient  as  regards 
number,  if  the  field  medical  establishments  were  adapted  to 
meet  the  purposes  for  which  they  were  originally  designed, 
and  if  the  administrative  and  professional  skill  were  such  as  to 
call  for  unstinted  praise  from  those  best  qualified  to  speak,  it 
appears,  at  first  sight,  inexplicable  that  any  cause  for  hostile 
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criticism  could  possibly  have  arisen  in  connection  with  the 
medical  arrangements,  or  that  our  casualties  from  disease 
should  have  reached  such  an  appalling  figure.  A reasonable 
explanation  is  easily  forthcoming.  Up  to  the  present  the 
officers  of  the  medical  department  have  not  enjoyed  control 
of  the  transport  necessary  for  the  carriage  of  the  sick  and 
wounded.  The  sick  from  the  field  hospitals  at  Spearman’s 
Plain,  and  Trichard’s,  and  Potgeiter’s  Drifts,  were  largely  sent 
down  country  in  the  early  days  of  igoo,  in  empty  supply- 
waggons.  The  fighting  line  was  spread  over  a wide  extent  of 
country,  and  the  average  distance  to  the  railway  from  any  part 
of  the  force  must  have  been  about  thirty-five  miles.  There 
were  three  bad  drifts  to  be  crossed,  and  the  so-called  road 
consisted  only  of  waggon-tracks.  Oxen  will  not  trek  much 
more  than  twenty  miles  a day,  and  a two  hours’  outspan 
at  mid-day  is  necessary  to  keep  them  in  health.  Keeping 
these  facts  in  view,  it  was  only  natural  that  the  supply 
department  should  have  sent  their  waggons  down  country 
as  seldom  as  possible,  a circumstance  which,  unfortunately, 
was  not  in  accordance  with  the  interests  of  the  medical 
services.  That  the  sick  should  have  accumulated  under 
such  conditions  is  not  surprising.  The  greater  the  accumu- 
lation, the  greater  was  the  danger  of  the  spread  of  disease, 
the  greater  the  difficulty  of  removal,  and  the  greater  the 
strain  on  the  base  and  stationary  hospitals.  Once  the  vicious 
circle  was  started,  it  was  almost  impossible  to  escape  from 
its  consequences.  The  sickness  at  the  front  taxed  the 
accommodation  at  the  base,  and  this  circumstance  reacted 
in  turn  on  the  field  hospitals  by  rendering  necessary  the 
retention  of  cases  which,  in  the  interests  of  the  whole 
force,  clearly  called  for  early  removal  to  fully-equipped 
establishments.  The  risk  of  such  a state  of  affairs  to  any 
force  is  plain  enough. 

Had  the  necessary  transport  been  at  hand,  the  earlier  cases 
of  fever,  dysentery,  and  diarrhoea  would,  without  any  doubt 
whatever,  have  been  moved  at  once,  as  the  administration 
never  looked  at  the  field  hospitals  in  any  other  light  than 
as  establishments  for  the  collection,  temporary  treatment,  and 
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despatch  to  the  base,  of  the  sick  and  wounded  of  the  column. 
A certain  number  of  trivial  cases  could  very  well  have 
remained  at  the  front,  but  this  fact  does  not  affect  the  main 
issue.  To  retain  any  cases  likely  to  spread  disease,  under 
such  conditions  as  those  which  are  found  in  field  hospitals,  is 
directly  conducive  to  an  early  arrival  at  the  breaking  strain 
of  hospital  administration  ; and  it  seems,  on  the  face  of  it, 
scarcely  just  to  deny  to  the  medical  department  one  of  the 
primary  means  towards  maintaining  the  physical  efficiency 
for  the  care  of  which  this  branch  of  the  service  exists. 

Mule  transport  would,  without  any  difficulty,  have  insured, 
during  the  period  referred  to,  the  arrival  at  Frere  of  the  sick 
and  wounded  on  the  day  of  their  departure  from  the  Tugela. 
Good  mules  will  trek  thirty  miles  comfortably  in  a day,  so 
that  there  would  have  been  no  great  difficulty  in  getting  the 
transport  back  again  at  the  front  in  a reasonable  time. 

Circumstances  alter  cases,  and  it  is  impossible  for  any 
administrator  to  lay  down  rules  which  are  likely  to  meet  all 
the  exigencies  of  field  service.  This,  however,  does  not  in 
the  least  vitiate  the  broad  principle  that  the  medical  depart- 
ment should  be  provided  with  the  necessary  means  for 
removing,  to  other  surroundings,  all  cases  which  are  in  the 
least  likely  to  cause  any  kind  of  epidemic  disorder  amongst 
troops  in  the  field.  It  may  also  be  added  that,  although 
such  cases,  if  retained  at  the  front,  should  certainly  be  pro- 
vided with  every  procurable  comfort,  nevertheless,  the  very 
existence  of  these  comforts  is  apt  to  produce  an  altogether 
illusory  appearance  of  efficiency,  and  so  to  distract  attention 
from  what  is  essential. 

Before  leaving  this  branch  of  the  subject,  I may  mention 
brieffy  certain  personal  experiences  of  my  own. 

I was  fortunate  enough  during  the  latter  stages  of  the  war 
to  be  able  to  effect  the  removal  of  sick  from  two  field  hospitals 
of  which  I had  charge,  at  different  times,  without  reference 
to  anyone  except  the  medical  officer  commanding  the  hospital 
to  which  the  men  were  transferred.  No  precise  rules  were 
adopted,  each  case  being  judged  on  its  own  merits  ; and  with 
the  help  of  loyal  and  capable  colleagues  I do  not  think  that 
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many  mistakes  were  made.  Of  course,  it  is  annoying  for 
a medical  officer  in  charge  of  a big  hospital  to  have  his  beds 
filled  with  trivial  cases,  and  a certain  number  of  such  were 
doubtless  sent  in.  This  naturally  could  not  be  helped,  and 
the  difficulty  of  early  diagnosis  was  fully  and  generously 
allowed  for  by  those  with  whom  I was  acting.  Febrile  cases, 
particularly  those  suffering  from  diarrhoea,  were  generally 
removed  at  once.  These  cases  composed  the  majority  of  the 
sick,  so  that  the  plan  rather  suggested  that  of  the  French 
military  surgeon  of  classic  fiction,  whose  guiding  principle 
of  duty  was  ‘ de  se  debarrasser  a tout  prix  de  ses  malades.’ 
In  spite  of  its  drawbacks  the  plan  answered  well,  and  it  had, 
if  preceding  statements  are  in  any  degree  true,  the  ultimate 
effect  of  avoiding  a far  greater  influx  of  sick,  on  the  general 
hospital,  than  that  which  actually  took  place.  I must  admit 
that  I was  never  able  to  put  the  results  of  my  procedure  to 
the  test  of  prolonged  experience ; but,  as  far  as  I am  able 
to  form  an  opinion  from  the  comparatively  limited  time 
during  which  this  scheme  was  in  operation,  the  general 
effects,  as  judged  by  the  health  of  the  men,  were  all  that 
could  have  been  desired.  In  the  cases  which  I referred 
to  above,  no  administrative  difficulties  occurred  ; a wire 
informed  me  whether  cases  could  be  received  or  not,  and 
arrangements  were  made  accordingly. 

There  does  not  appear  to  be  any  valid  reason  why  such 
methods  should  not  be  made  generally  applicable.  To  do 
so  would  mean  increase  of  transport,  but  it  would  also  mean 
increase  of  efficiency.  The  man  in  immediate  charge  of  the 
sick  is  naturally  the  best  judge  of  the  time  for  removal,  and 
he  should,  provided  that  military  exigencies  (such  as  pro- 
vision of  suitable  escort  in  a savage  country)  permit,  be 
allowed  to  act  in  a manner  consistent  with  the  dictates  of 
his  common-sense. 

Apart  from  all  previous  considerations,  there  must  often  be 
extreme  danger  of  the  spread  of  disease  from  the  field  hospital 
to  effective  troops.  I have  myself  seen  a field  hospital  placed 
between  two  line  battalions,  and  not  fifteen  yards  distance 
from  either  of  them.  These  troops  would  probably  have 
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been  much  safer  if  camped  outside  the  walls  of  a hospital 
for  infectious  diseases.  One  of  the  battalions  was  moved 
after  a few  days,  but  its  place  was  taken  by  a small-arm 
ammunition  column.  Service  exigencies  often  necessitate 
an  arrangement  of  this  kind,  and  if  a field  hospital  contained 
no  infectious  cases,  the  danger  indicated  would  naturally 
disappear. 

Recapitulation. 

1.  That  the  existence  of  field  medical  establishments  con- 
taining men  under  treatment  for  such  diseases  as  enteric 
fever  and  dysentery,  in  the  immediate  neighbourhood  of 
effective  troops,  is  a direct  and  serious  danger  to  the  success 
of  a field  force  and  consequently  to  the  safety  of  the  State. 

2.  That  measures  of  isolation  and  disinfection  in  the  field, 
although  not  to  be  omitted,  are  not  to  be  relied  on. 

3.  That  the  limitation  of  the  spread  of  disease  in  the  field 
resolves  itself  largely  into  the  prompt  removal,  to  fully- 
equipped  hospitals,  of  all  cases  of  a communicable  nature. 

4.  That  the  means  for  removal  should  be  entirely  at  the 
disposal  of  the  medical  authorities,  and  that  for  this  purpose 
the  latter  should  be  furnished  with  their  own  transport. 
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SICK  TRANSPORT 

In  the  previous  chapter  mention  has  been  made  of  the 
desirability  of  placing  sick  transport  in  the  hands  of  the 
medical  authorities,  for  the  purpose  of  insuring  the  rapid 
removal  of  cases  of  communicable  disease  from  the  neigh- 
bourhood of  effective  troops.  There  are  other  cogent  reasons 
besides  the  one  already  given  wh}^  the  medical  department 
should  be  granted,  if  not  complete,  at  any  rate  partial 
autonomy  in  connection  with  the  discharge  of  this  particular 
service.  At  present  sick  transport  remains  as  a matter  of 
routine  under  the  control  of  the  Army  Service  Corps,  although, 
on  service,  regimental  transport  is  often  used  for  the  purpose. 
U nder  ordinary  circumstances,  whenever  sick  require  removal, 
application  has  to  be  made  to  the  Army  Service  Corps  for  the 
necessary  means,  and  horses  and  waggons  return  to  their  own 
lines  when  the  duty  is  completed.  Suppose,  for  instance,  that 
it  is  a matter  of  urgent  necessity  to  remove  a man,  on  account 
of  the  nature  of  his  malady,  from  one  hospital  to  another 
within  the  limits  of  the  same  station — the  first  thing  to  be 
done  is  to  make  out  an  application,  signed  by  a medical  officer, 
for  the  necessary  transport,  and  until  the  latter  arrives  the 
man  has  to  remain  where  he  is.  There  is  no  doubt  that 
ambulances  are  sent  with  the  most  perfect  promptitude,  and 
it  is  almost  needless  to  state  that  there  is  not  the  faintest 
intention  to  convey,  by  the  present  remarks,  any  suggestion 
of  a reflection  on  the  branch  of  the  army  by  which  these 
services  are  carried  out.  But  unquestioned  efficiency  does 
not  affect  the  general  principle  that  it  would  be  well  to  avoid 
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the  risk  of  possible  delay  through  the  miscarriage  of  messages, 
or  through  other  causes  which  the  present  system  entails ; 
and  when  the  transport  is  called  for — as  is  sometimes  the 
case — late  at  night,  when  offices  are  closed,  deplorable  conse- 
quences may  possibly  result. 

As  far  as  my  own  experience  allows  me  to  form, 
an  opinion,  the  system  is  fraught  with  inconvenience  of 
the  most  exasperating  kind.  An  instance  of  what  actually 
occurred  may  make  this  matter  clear.  During  the  manoeuvres 
of  the  1st  and  2nd  Army  Corps,  1903,  I was  placed  in  medical 
charge  of  a brigade  of  field-guns  belonging  to  the  Aldershot 
force.  The  sick  transport  was  in  charge  of  civilian  drivers, 
and  on  the  first  day  of  operations  the  ambulance  arrived 
over  half  an  hour  late,  and  only  a few  moments  before  the 
batteries  filed  out  of  barracks.  During  the  twelve  days  that 
the  manoeuvres  lasted,  I only  remember  one  single  occasion 
on  which  it  appeared  in  proper  time.  On  the  third  day  it 
arrived  nearly  half  an  hour  after  the  unit  had  started,  and 
on  receiving  instructions  to  ‘ pick  up  the  batteries  as  soon  as 
possible,’  the  driver  complied  with  an  alacrity  which  dis- 
organized the  formation  of  an  infantry  brigade,  besides 
causing  serious  danger  to  the  men.  On  the  day  of  the 
last  engagement  of  the  manoeuvres  the  ambulance  arrived 
so  long  after  the  batteries  had  disappeared  that  the  driver 
was  unable  to  rejoin  them  until  after  arrival  in  camp. 
The  night  before  our  return  to  Aldershot  the  time  of 
departure  for  the  following  day  was  changed  at  a late  hour, 
and  it  was  with  great  difficulty  that  the  driver  was  found  and 
the  necessary  order  communicated  to  him.  All  this  annoy- 
ance and  danger  would  have  been  avoided  by  placing  the 
transport  absolutely  in  the  charge  of  the  medical  officer, 
and  having  the  horses  picketed  with  those  of  the  unit 
with  which  he  was  doing  duty.  The  driver  might  also 
have  been  attached  for  rations,  and  so  have  avoided  the 
necessity  of  his  leaving  the  lines.  As  things  are  arranged 
at  present,  drivers  and  transport  go  to  their  own  lines  at 
night,  and  if  any  alterations  in  the  programme  of  the  unit 
occurs  after  their  departure,  there  is  some  chance  that 
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the  new  order  may  fail  to  come  to  hand.  Of  course,  it  must 
not  be  forgotten  that  in  these  instances  civilian  drivers  were 
emplo3/ed,  and  that  the  men,  not  being  under  discipline, 
showed  an  amount  of  indifference  that  would  have  been 
impossible  in  the  case  of  soldiers.  But  even  when  the  latter 
are  in  charge  of  waggons  mistakes  occur,  owing  to  the  simple 
fact  that  the  sick  transport  of  any  given  unit  being,  perhaps, 
a mile  away,  a number  of  contingencies  are  opened  up  in  the 
shape  of  non-delivery  of  messages,  or  even,  as  I have  known, 
of  failure  on  the  part  of  drivers  to  find  their  destination,  as  it 
is  quite  an  easy  matter  for  even  an  intelligent  man  to  get 
hopelessly  out  of  his  bearings  in  the  midst  of  a large  body  of 
mixed  troops. 

These  statements  may  appear  trivial,  and  irrelevant  to 
the  general  question  of  health,  but  experience  shows  that 
they  are  neither  one  nor  the  other ; and  the  fact  of  a unit, 
more  particularly  a mounted  one,  being  left  without  carriage 
for  cases  of  serious  illness  or  accident  may  mean  startling 
consequences,  and  this  distinct  from  official  complications, 
which  are  in  themselves  sufficiently  grave.  On  service  the 
control  of  transport  by  the  medical  department  is  naturally 
far  more  important  than  in  peace.  I remember,  when  m 
charge  of  a convoy  of  wounded  in  South  Africa  in  1901,  that 
the  conductor  coolty  suggested  leaving  me  thirty  miles  from 
my  destination,  on  the  ground  that  he  thought  the  transport 
might  be  wanted  for  other  purposes  and  that  he  had  no 
orders  to  proceed  beyond  the  point  where  he  proposed  to 
stop,  and  where  there  was  only  a remote  chance  of  obtaining 
either  oxen,  mules,  or  waggons.  Onl}^  a verbal  arrangement 
had  been  made,  as  the  circumstances  of  the  case  did  not 
admit  of  an^^  other;  but  I naturall}^  saw  no  reason  to  alter 
the  programme  on  account  of  a statement  which  I thoroughly 
disbelieved,  and  I was  careful,  on  the  earliest  possible 
opportunity,  to  communicate  the  occurrence  to  the  man’s 
commanding  officer.  The  incident  may  not  seem  worth 
recording,  except  in  so  far  as  it  serves  to  illustrate  the 
principle  that  there  should  be  no  chance  whatever  of  such 
a possible  misunderstanding  as  that  which  has  just  been 
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mentioned.  If  the  man,  instead  of  being  a complete  stranger 
to  me,  had  been  habitually  under  my  control,  he  never  would 
have  ventured  to  make  proposals  framed  with  a view  to  his 
own  personal  convenience,  and  entirely  opposed  to  the 
efficient  discharge  of  duty. 

Another  source  of  annoyance  is  the  constant  changing  of 
animals  or  of  drivers.  I have  had  mules  handed  over  to  me 
in  such  a wretched  condition  as  to  break  down  after  a few 
hours’  trek,  leaving  me  stranded,  on  the  veldt,  miles  from 
my  destination,  and  with  a very  doubtful  prospect  of  ever 
reaching  it  with  my  charge  complete.  It  seems  only  fair, 
if  the  medical  authorities  are  held  responsible  for  the  satis- 
factory performance,  taken  as  a whole,  of  the  services  con- 
nected with  the  sick,  that  the  first-named  should  not  suffer  in 
reputation,  or  otherwise,  if  certain  of  the  means  provided  for 
the  execution  of  their  duty  are  not  entirely  v/hat  they  should 
be.  Although,  no  doubt,  the  medical  officer  would  never  be 
considered  accountable  for  the  condition  of  the  transport 
animals  of  a sick  convoy,  on  the  other  hand,  evil  conse- 
quences, arising  from  this  source,  must  ultimately  reflect  on 
the  medical  department  by  lowering  the  general  standard  of 
results. 

Surgeon-General  Wilson’s  evidence  in  connection  with 
sick  transport,  as  given  before  the  Royal  Commission  on  the 
war  in  South  Africa,  clearly  shows  the  disadvantages  of  the 
present  S3^stem.'^ 

* ‘ Question  3,743.  . . . The  only  medical  unit  for  the  Colonial  troops 
at  first  was  the  New  South  Wales  contingent,  who  brought  half  a field 
hospital.  . . . 

‘ I told  them  to  telegraph  for  the  other  half,  and  they  brought  it.  The 
officers  were  thoroughly  efficient,  and  they  had  one  great  pull  over  every- 
one else,  and  that  is  they  brought  their  own  transport  with  them.  . . . 
Iheir  transport  was  the  thing  for  us  to  imitate.  It  was  very  good  ; they 
had  their  own  horses,  which  were  never  taken  from  them.  We  simply 
got  whatever  we  could.  It  was  taken  away  from  us  and  given  to  us,  and 
we  just  got  what  was  left.  ...  On  the  advance  to  Kroonstad,  the  New 
South  Wales  Field  Hospital  was  the  first  in  the  field  to  the  relief  of  the 
men,  because  they  had  their  own  transport ; they  had  their  own  horses, 
and  that  was  the  great  thing. 

‘Question  3,750.  Why  should  not  you  have  your  own  horses? — Of 
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There  is  another  view  of  this  question,  wTich,  I believe, 
has  never  yet  been  discussed,  and  this  is  whether  the  use  of 
supply-waggons  for  the  transport  of  the  sick  and  wounded  is 
in  accordance  with  the  spirit  of  the  Geneva  Convention. 
Waggons  sent  down  country  for  supplies  are  clearly  on  a 
hostile  errand,  and  to  utilize  this  means  of  carriage  for  the 
removal  of  patients  would  appear  to  subject  the  latter  to  the 
risk  of  being  left  on  the  road  if  the  transport  were  seized  by 
the  enemy.  If,  on  the  other  hand,  exemption  from  capture 
were  claimed  on  the  ground  of  the  protection  afforded  by  the 
Geneva  Cross,  it  might  be  argued  that  to  send  what  is  for  the 
time  being  an  ambulance,  whether  structurally  so  or  not,  on 
a service  designed  for  the  furtherance  of  hostilities  is  a 
violation  of  the  spirit,  if  not  of  the  actual  letter,  of  the 
Convention. 

The  above,  in  common  with  other  dubious  points,  might 
be  cleared  up  with  advantage.  If  the  transport  were  in  the 
hands  of  the  medical  department  the  question  of  neutrality 
could  not  possibly  arise. 

In  Canada  the  medical  service  has  entire  charge  of  its  own 


course,  transport  is  always  the  difficulty.  . . . The  General  wants  food 
for  his  men,  and  he  would  want  a very  large  establishment  of  transport 
if  we  could  keep  our  horses  and  mules  as  we  ought  to  keep  them.  I quite 
see  his  point,  but  until  we  do  get  our  own  regular,  steady,  trained  horses, 
we  will  never  be  efficient,  and  able  to  move  like  the  New  South  Wales 
Hospital,  who  had  theirs. 

‘ Question  3,752.  Do  you  think  economy  is  a matter  which  ought  to 
come  into  consideration  in  a case  of  this  sort  ? — No  ; but,  still,  although 
there  was  no  economy  in  South  Africa,  we  could  not  do  it,  as  the  animals 
were  dying  by  thousands. 

‘Question  3,753.  How  do  you  account  for  the  New  South  Wales  unit 
being  able  to  keep  their  horses  apparently  in  good  condition  ? — They 
were  with  them,  and  had  the  same  men  caring  for  them,  whereas  the 
other  transport  was  under  any  drivers.  They  brought  their  own  horses 
in  the  ship  with  them,  and  always  watched  them,  and  took  more  care  of 
them  than  any  ordinary  driver  picked  up  anywhere  would. 

‘ Question  3,755.  Surely,  if  that  could  be  arranged  in  New  South  Wales, 
it  could  be  arranged  here  also  ? — If  it  could,  we  would  have  a very  different 
story  to  telD  (evidence  of  Surgeon-General  Wilson  before  the  Royal 
Commission  on  the  South  African  War). 
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transport.  The  drivers  are  all  trained  orderlies,  and  in  South 
Africa  the  scheme  is  stated  to  have  worked  admirably.  The 
waggons  were  designed  by  Colonel  J.  L.  Neilson,  late  Director- 
General  of  the  Medical  Services  of  Canada.  If  autonomy  for 
the  medical  department  is  found  consistent  with  excellent 
results  in  Canada,  it  is  not  immediately  evident  why  it  should 
not  apply  equally  well  in  the  United  Kingdom.  At  the 
eleventh  annual  meeting  of  the  Association  of  Military 
Surgeons  of  the  United  States,  Colonel  Neilson  delivered  a 
highly  practical  address  on  the  work  of  the  loth  Canadian 
Field  Hospital  in  South  Africa.  The  address,  which  is  well 
worth  studying,  can  be  found  in  the  journal  of  the  Associa- 
tion, and  it  derives  additional  value  from  the  excellent 
illustrations  which  accompany  it. 

In  connection  with  the  above  hospital,  the  following 
passages  from  Surgeon-General  Wilson’s  report  on  the 
medical  arrangements  in  the  South  African  War  are  of 
striking  interest  as  affecting  the  subject  of  sick  transport : 

‘ Its  most  obvious  advantages  are  as  follows  : 

‘ I.  Its  transport  waggons  are  convertible  into  ambu- 
lances, so  that  while  stationary  it  still  retains  the  means  of 
evacuating  its  sick  and  becoming  mobile. 

^ ^ ^ ^ 

' The  Canadian  Field  Hospital  was  fitted  out  in  Canada, 
especially  as  a field  hospital  having  its  own  transport,  consisting 
of  ten  waggons,  nine  of  which  were  convertible  into  ambu- 
lances. It  is  hardly  possible  to  conceive  a field  hospital 
constructed  on  better  lines  that  these,  and  the  Committee 
strongly  recommend  its  adoption.’  * 

To  give  full  powder  to  the  medical  department  in  the  matter 
of  transport,  it  would  be  necessary  to  develop  a new  section 
of  the  R.A.M.C.  A certain  number  of  men  would  have  to  be 

Report  of  a Committee  appointed  to  consider  the  organization  and 
equipment  of  field  medical  units,  comprised  in  the  Report  on  the  Medical 
Arrangements  in  the  South  African  War  by  Surgeon-General  Sir  W.  D. 
Wilson,  K.C.M.G.,  pp.  88,  89. 

A detailed  description  of  the  Canadian  ambulances  is  to  be  found  at 
p.  352,  Appendix  xviii:,  of  Sir  William  Wilson’s  report,  above  referred  to. 
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enlisted  as  drivers,  and  put  through  a thorough  course  of 
riding,  driving,  shoeing,  and,  in  short,  of  every  detail  of  work 
which  would  bear  on  the  efficiency  of  the  transport  of  which 
they  would  have  charge.  The  instruction  could  very  well  be 
imparted  at  Aldershot  in  the  school  of  the  Army  Service 
Corps,  and  in  view  of  the  results  attained  by  that  branch  of 
the  service  in  the  case  of  their  own  men,  there  is  every  reason 
to  believe  that  a similar  excellence  would  not  fail  to  accrue 
in  the  case  of  the  men  of  the  R.A.M.C.  As  many  men  as 
possible,  besides  those  specially  enlisted,  should  be  allowed  to 
go  through  the  course,  and  a due  proportion  of  those  who 
qualify  should  be  sent  to  the  larger  stations,  where  their 
services  would  be  likely  to  be  required.  There  is  no  reason 
to  anticipate  that  men  employed  in  this  way  would  lose  their 
efficiency  as  nurses.  It  would  be  just  as  reasonable  to  doubt 
the  skill  of  a medical  man  because  he  happened  to  excel  in 
some  other  kind  of  knowledge  besides  that  belonging  to  his 
own  calling.  As  above  mentioned,  the  drivers  of  the  Canadian 
transport  are  all  trained  orderlies,  and  results  seem  to  have 
proved  the  wisdom  of  this  arrangement. 

Although  it  might  be  impossible  to  combine  both  duties  at 
the  same  time,  the  men  employed  as  transport  drivers  could 
be  called  up  periodically  for  training  in  hospital  work,  in 
addition  to  the  usual  recruits’  course.  At  Aldershot  and  other 
large  stations  sick  transport  might  be  exclusively  in  the  hands 
of  medical  authorities,  but  in  small  stations  where  ambulances 
are  seldom  required  there  w^ould  be  no  particular  reason  for 
departing  from  the  present  system.  On  taking  the  field, 
Principal  Medical  Officers  could  allot  the  sick  transport  as 
they  thought  fit,  and  there  w^ould  then  be  no  question  as  to 
its  being  on  hand  when  required.  This  scheme  need  not 
interfere  with  the  employment  of  native  drivers  ; the  latter 
w^ere  absolutely  necessary  in  South  Africa.  In  the  case  of 
isolated  parties  these  proposals  need  not  come  into  force. 
The  scheme  would  naturally  have  to  be  applied  in  accord- 
ance with  the  dictates  of  common-sense  and  the  requirements 
of  the  campaign.  To  lay  down  any  detailed  plan  would  be 
impossible,  and  the  above  is  therefore  only  intended  as  the 
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bare  suggestion  of  a departure  which  would  require  the 
co-operation  of  officers  of  more  than  one  branch  of  the 
service  before  it  could  assume  anything  like  a tangible  form. 
Perhaps  it  would  be  well  to  explain  that  in  speaking  of  sick 
transport  it  is  not  meant  to  include  the  ambulances  of 
held  establishments.  These  carriages  belong  exclusively  to 
the  hghting  line  ; they  are  not  intended  to  convey  patients 
down  the  lines  of  communication  and  to  the  base. 

In  this  connection  Colonel  Furse  writes : 

‘Transport  is  intimately  connected  with  the  medical 
department  of  an  army,  for  the  removal  of  the  wounded 
from  the  battleheld,  the  necessary  dispersion  of  sick,  and  the 
provision  of  medicaments  and  appliances  on  which  rest  the 
saving  of  human  life,  depend  on  transport  entirely.  It  will 
be  urged  against  a separate  transport  that  the  medical 
pressure  for  transport  is  occasional,  whereas  with  supplies  it 
is  constant,  hence  endowing  the  medical  department  with 
special  transport  must  be  detrimental  to  the  economical 
working  of  the  general  transport  of  the  army,  yet  the  im- 
portance of  a separate  transport  for  this  department  cannot  he 
underrated. 

‘ The  description  of  transport  needed  is  special,  and  as  the 
time  for  sick  convoys  to  move  depends  on  certain  considera- 
tions which  only  medical  officers  can  estimate  correctly,  it  is 
difficult  to  tell  when  a pressure  may  arise.  Who  is  to 
guarantee  when  the  necessity  appears  that  the  commissariat 
officers,  who  are  entrusted  parties  in  the  transport,  may  not 
consider  the  needs  of  their  own  service  far  to  outweigh  those 
of  the  medical  department,  thus  giving  rise  to  a difficulty 
which  could  not  occur  were  a distinct  transport  affected 
to  this  department.’* 

At  present  the  R.A.M.C.  Volunteers  control  their  own 
transport.  Training  is  systematic,  and  examinations  are 
held  for  promotion  in  the  transport  section.  The  syllabus 
of  instruction  is  to  be  found  in  Appendix  XL,  King’s 
Regulations.  It  comprises  stable  management,  riding,  har- 

* Report  on  the  Medical  Arrangements  in  the  South  African  War,  by 
Surgeon-General  Sir  W.  D.  Wilson,  K.C.M.G.,  p.  107. 
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ness  instruction,  picketing  horses,  waggon  drill,  loading 
waggons,  and  long-rein  driving.  It  would  be  quite  out  of 
place  to  attempt  any  comment  on  the  manner  in  which  the 
work  is  generally  done ; those  who  wish  to  satisfy  themselves 
on  this  point  can  easily  do  so. 

The  ambulance  used  in  our  army  is  fairly  well  known, 
and  its  merits,  therefore,  need  no  special  mention  at  present, 
but  an  incident  illustrative  of  the  opinion  entertained  by  the 
men  concerning  this  mode  of  conveyance,  for  suffering  and 
helpless  patients,  is  sufficiently  instructing  to  be  worth 
placing  on  record.^'  Early  in  October,  1901,  I was  directed 
to  proceed  as  Senior  Medical  Officer  to  Zululand,  and  it 
therefore  became  my  duty  to  arrange  for  and  superintend 
the  removal  from  the  front  of  the  men  who  had  been  wounded 
in  the  action  at  Itala.  An  improvised  hospital  had  been 
established  at  Nkhandlha,  about  100  miles  from  the  nearest 
railway,  at  Tugela.  The  fighting  on  both  sides  had  been  of 
the  most  determined  character,  and  many  of  the  wounded 
had  received  injuries  of  extreme  severity.  After  consultation 
with  the  medical  officer  of  the  force  which  had  been  engaged, 
it  was  decided  to  move  the  wounded  at  once  to  the  base. 
The  surroundings  were  certainly  not  well  adapted  for  suc- 
cessful treatment,  and  it  may  here  be  stated  that  the  splendid 
surgical  results  achieved  in  the  force  of  exceptional  difficulty 
were  due  to  the  professional  skill  of  a medical  officer  whose 
courage  on  the  field  and  devotion  to  duty  reflect  the  highest 
honour  on  his  corps.  The  transport  consisted  partl)^  of 
trek  waggons — which  were,  of  course,  springless,  and  were 
certainly  not  built  with  a view  to  the  ease  of  travellers — and 
partly  of  ambulances  designed,  it  is  needless  to  say,  for  the 
comfort  and  well-being  of  sick  and  wounded.  The  men 
who  had  received  the  severest  injuries  were,  at  their  own 
request,  placed  in  the  trek  waggons,  while  the  men  whose 
wounds  were  of  a comparatively  trivial  nature  volunteered 
to  be  conveyed  in  the  ambulances.  On  the  road  I offered 
to  make  any  change,  consistently  with  their  welfare,  which 

* An  ambulance  selected  as  the  result  of  a prize  offered  by  the  Secretary 
of  State  for  War  is  expected  to  supersede  the  vehicle  now  in  use. 


FIG.  35.  — SOUTH  AFRICAN  TREK  WAGGON 
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the  men  desired,  but  the  proposal  only  produced  consterna- 
tion amongst  the  sufferers.  We  covered  sixty  miles  in  the 
first  two  days,  and  crossed  two  of  the  worst  drifts  I have  ever 
seen,  but  the  men  stood  the  journey  well,  and  no  untoward 
consequences  whatever  could  be  set  down  to  its  effects. 

Personally,  I believe  that  the  ambulance  answers  well  on 
anything  like  level  ground — a belief  which  is  founded  on  my 
own  experience  as  a patient — but  that  in  very  rough  travel- 
ling the  springs  may  throw  the  occupants  about  in  a most 
dangerous  manner.  A trek  waggon  is  naturally  free  from  this 
defect,  and  if  the  shocks  are  well  deadened  with  hay,  straw, 
or  the  like — the  more  the  better — it  is  a much  more  satis- 
factory means  of  sick  conveyance  than  might  be  imagined. 

One  manifest  objection  to  a trek  waggon  is  the  absence  of 
cover.  When  conveying,  in  these  waggons,  sick  or  wounded 
who  had  lost  their  helmets  and  who  were  thus  exposed  to 
a blazing  sun,  1 provided  pieces  of  lint  which  were  worn  on 
the  head,  and  which  were  kept  constantly  wet  with  water 
poured  from  a water-bottle  by  an  orderly.  I found  this  plan 
thoroughly  efficacious  in  warding  off  any  evil  effects  from  the 
exposure. 

The  Canadian  ambulance  designed  by  Colonel  Neilson, 
to  which  reference  has  already  been  made,  seems  to  have 
given  great  satisfaction.  One  great  point  in  its  favour  is 
that  it  can  be  adapted  for  the  transport  of  surgical  and 
medical  equipment  as  well  as  of  patients,  so  that  hospital 
supplies  can  be  conveyed,  as  they  should  be,  by  waggons 
belonging  to  the  medical  department,  and  not  by  those  of 
any  other  branch  of  the  service. 

The  United  States  ambulance  shown  in  Fig.  36  appears 
to  possess  many  points  of  advantage.  The  general  scheme 
of  use  is  given  in  the  following  extract  from  the  Drill 
Regulations  of  the  United  States  Army  Hospital  Corps  : 

‘ The  Ambulance. 

‘ The  ambulance  is  a four-wheeled  vehicle,  ordinarily 
drawn  by  two  animals  in  garrison  and  four  in  the  field.  It 
provides  transportation  for  eight  men  sitting  or  four  re- 
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cumbent  on  litters,  or  four  sitting  and  two  recumbent.  It 
is  fitted  with  four  removable  seats  which,  when  not  used  as 
such,  are  hung  two  against  each  side. 

‘ The  arrangements  for  supporting  the  upper  tier  of  litters 
(upper  berths)  consist  of  two  litter-supporting  posts  and 
four  straps.  The  litter-supporting  posts  are  two  uprights, 


FIG.  36. — UNITED  STATES  ARMY  AMBULANCE. 

Photograph  by  Sergeant  ist  Class  Julius  Leithinger,  United  States  Army 

Hospital  Corps. 


placed  73  inches  apart.  The  one  in  front  is  stationary, 
being  secured  to  the  roof  and  floor ; the  one  at  the  rear  is 
hinged  at  the  top,  and  when  the  upper  berths  are  not  to  be 
used  it  is  unstrapped  and  swung  into  a vertical  position, 
when  its  lower  end  is  secured  to  the  floor  by  a slot  and  bolt. 
Fastened  to  each  of  the  litter-supporting  posts,  27J  inches 
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from  the  floor,  is  a socket  for  the  inside  handles  of  the 
litter,  and  opposite  each  socket,  attached  to  the  side  of  the 
ambulance,  is  a strap  to  hold  the  outside  handles.  The 
floor  is  yh  feet  long  and  4 feet  wide. 

‘ Under  the  body  of  the  ambulance,  in  front  of  the  rear 
axle,  are  two  ambulance-boxes,  which  consist  of  two  double 
tin  boilers  with  fire-grates.  One  box  contains  hospital  stores 
and  the  other  surgical  dressings.  Spare  parts  and  addi- 
tional articles  are  also  carried  by  each  ambulance.  In  the 
field  there  should  be  an  orderly  with  each  ambulance,  who 
rides  on  the  seat  beside  the  driver.  When  the  orderly  is 
present,  it  is  his  duty  to  open  and  close  the  tail-gate,  raise 
and  lower  the  curtain  (when  necessary),  and  as  far  as  prac- 
ticable, before  the  patients  arrive,  to  prepare  the  interior 
of  the  ambulance.  He  may  also  assist  in  loading  and 
unloading.’  * 

In  the  Journal  of  the  R.A.M.C.  for  June,  1904,  there  is  an 
account  of  a galloping  ambulance  ; the  utility  of  which  latter 
has  been  tested  at  several  yeomanr}/  trainings.  It  is  designed 
by  Surgeon- Lieutenant  Avery,  and,  as  far  as  can  be  judged 
at  present,  promises  to  fulfil  what  is  greatly  needed — viz., 
efficient  means  for  the  succour  of  the  wounded  of  mounted 
troops.  In  the  October  number  for  1904  of  the  above 
journal  there  is  an  excellently  written  account  of  this 
ambulance  by  Sergeant  W.  Merchant.  The  account  is 
accompanied  by  two  photographs  which  give  a very  good 
idea  of  Surgeon-Lieutenant  Avery’s  invention. 

Lieutenant-Colonel  Hathaway,  R.A.M.C.,  who  has  great 
experience  of  medical  work  on  service  with  mounted  troops, 
has  most  kindly  supplied  me  with  his  own  proposals  as  to 
professional  aid  for  these  branches  of  the  service. 

With  Lieutenant-Colonel  Hathaway’s  permission,  I have 
included  in  this  chapter  an  account  of  his  scheme,  including 
a description  of  an  admirable  device  for  conveying  wounded 
men  in  the  saddle.  As  I was  a member  of  the  committee 
appointed  to  report  on  Lieutenant-Colonel  Hathaway’s  inven- 
tion, I have  every  reason  to  grasp  the  excellent  possibilities 

* From  the  United  States  Army  Hospital  Corps  Drill  Regulations. 
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which  it  holds  out.  The  design  is,  of  course,  equally  applicable 
to  the  sick. 

Lieutenant-Colonel  Hathaway’s  Proposals. 

‘ The  disposal  of  the  wounded  of  mounted  troops  constitutes 
a subject  that  merits  considerable  attention,  because  mobility, 
which  is  the  distinguishing  feature  of  cavalry,  necessitates 
that  any  ambulance  designed  to  succour  mounted  men,  if  it  is 
to  be  of  any  value,  must  be  mobile  too.  It  must  be  capable 
of  proceeding,  when  not  loaded  with  wounded,  at  the  same 
pace  as  the  troops  to  which  it  is  assigned  for  duty,  and  at 
times  even  when  carrying  wounded  it  may  be  required  to  go 
quickly.  So  it  is  quite  evident  that  this  form  of  ambulance 
requires  special  consideration  in  construction  and  personnel 
doing  duty  with  it. 

‘ Success  is  often  dependent  on  the  degree  of  mobility 
displayed  by  the  mounted  troops  of  a force.  The  best 
arrangements  that  we  can  make  for  the  wounded  of  mounted 
corps  is  to  succour  them  without  in  any  way  destroying  the 
mobility  of  the  force  from  which  they  came.  When  mobility 
is  of  such  value,  the  disposal  of  the  w^ounded  must  of  neces- 
sity become  of  secondary  importance,  so  a scheme  that 
provides  efficient  attention  to  the  wounded,  and  at  the  same 
time  increases  the  mobility  of  a mounted  force,  must  be  of 
very  great  value.  Although  every  soldier  should  understand 
“first  aid  to  the  wounded,”  it  would  greatly  conduce  to  the 
value  of  cavalry  if  a proper  proportion  of  well-trained  mounted 
orderlies  accompanied  the  force  into  action.  It  is  a most 
important  feature  of  the  scheme  for  rapidly  disposing  of  the 
wounded  that  they  should  have  the  undivided  attention  of 
men  whose  training  would  cause  them  to  deal  with  the 
wounded  carefully,  and  yet  with  dexterity. 

‘ I wish  to  draw  especial  attention  to  the  fact  that  the 
simplest  way  to  make  cavalry  still  more  valuable  is  to  relieve 
them  of  the  responsibility  of  their  wounded,  who  usually  form 
the  chief  impediment  to  mobility,  and  hamper  so  much  that, 
under  many  circumstances  and  situations,  the  cavalry  are 
forced  to  abandon  their  wounded,  even  to  a savage  foe. 
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‘ It  is  quite  evident  that  under  these  circumstances  special 
arrangements  must  be  made  for  the  wounded.  Even  in 
warfare  with  a civilized  foe  the  wounded  of  cavalry  are  often 
so  widespread  that  there  is  great  possibility  of  their  not  being 
recovered  if  once  abandoned.  Under  the  conditions  of 
modern  rifle  Are  and  antiseptic  surgery  there  is  great  ex- 
pectation of  a wounded  man  being  returned  to  duty,  a far 
more  profitable  prospect  than  recovery  as  a prisoner,  for  if 
left  on  the  field  he  will  usually  fall  into  the  hands  of  the 
enemy. 

^ In  making  adequate  arrangements  for  the  disposal  of  the 
wounded  rapidly,  the  mobility  of  m^ounted  troops  would  be 
greatly  increased. 

‘ The  introduction  of  my  scheme  would  be  simple,  and 
would  involve  little  expense  to  the  State. 


‘ Preliminary  Detail. 

‘ I.  Saddle  crutches. 

‘ 2.  Mobile  carts. 

‘ 3.  Personnel. 

‘ I.  The  saddle  crutch  (Fig.  37)  is  designed  to  carry  any 
wounded  man  who  can  mount  his  own  horse  with  assistance, 
and  who  does  not  require  stretcher  support. 

‘ The  majority  of  wounded  mounted  men  can  with  assist- 
ance reach  their  saddles,  and  the  crutch  having  been  applied, 
they  are  securely  supported,  and  can  be  conducted  off  to  the 
field  hospital. 

‘The  crutch  should  be  used  with  all  small  parties  with 
which  ambulance-carts  cannot  be  sent. 

‘ It  has  been  thoroughly  tried,  and  a committee  ordered  to 
report  on  it  recently  has  given  the  opinion  that  it  would 
be  in  every  way  satisfactory,  and  a valuable  addition  to 
ambulance  equipment.  The  crutch  is  simply  a leather- 
covered  steel  ring  padded  on  the  inside  and  open  in  front ; it 
is  applied  to  the  saddle  after  the  patient  has  been  put  there, 
and  it  is  then  firmly  fixed. 


22 — 2 


340 


MILITARY  HYGIENE 


‘ The  attachments  are  made  to  ht  any  military  saddle, 
whether  with  or  without  crupper  D. 

‘ The  number  of  crutches  required  would  vary  under 
circumstances  according  to  the  number  of  men  employed, 
distance  they  would  have  to  go,  and  time  they  are  expected  to 
be  away. 


FIG.  37. — SADDLE  SUPPORT  FOR  THE  DISABLED— FRONT  VIEW. 

‘ These  crutches  must  be  carried  ready  for  use,  secured  on 
saddle  of  a led  horse ; they  weigh  6 pounds. 

‘ 2.  The  mobile  cart  is  designed  to  keep  touch  with 
mounted  corps ; valuable  time  would  be  wasted  if  ambulance 
for  mounted  troops  marched  with  field-hospital  establish- 
ments, for  it  would  be  required  to  go  a double  journey  instead 
of  one  back  to  the  field  hospital. 
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‘ The  cart  should  be  light,  and  strong  enough  to  proceed 
quickly  over  rough  ground  when  empty,  and  should  carry 
four  recumbent  cases  ; a four-wheeled  cart  carries  four  lying- 
down  cases  better  than  does  a two-wheeled  vehicle,  the  larger 
number  of  patients  carried  in  one  cart  the  less  number  of 
carts  required  with  troops — a great  consideration.  Detached 
bodies  of  cavalry  constantly  bivouac  for  the  night,  when 
patients  can  be  comfortably  housed  in  four-wheeled 
vehicles. 


FIG.  38. — INDIAN  TONGAS  IN  SOUTH  AFRICA. 


‘ As  cavalry  rarely  operate  in  hills,  and  can  never  proceed 
rapidly  when  there,  there  is  no  object  in  issuing  two-wheeled 
vehicles. 

^ A tonga  carrying  even  one  recumbent  case  is  very  low, 
and  would  have  to  be  discarded  in  rough  country,  and  the 
bar  arrangement  is  proved  to  give  some  animals  sore  backs 
and  sore  bellies  on  active  service. 

‘ In  South  Africa  with  mounted  columns  the  best  results 
with  regard  to  mobility  and  number  of  patients  comfortably 
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carried  seem  to  have  been  attained  by  light  carts  on  four 
wheels. 

‘ A cart  should  weigh  little  more  than  lo  hundredweight, 
and  could  be  drawn  by  two  horses  or  good  mules ; if  the 
nature  of  the  ground  and  weight  to  be  carried  necessitated 
it,  a second  pair  could  be  put  in  draught. 

‘ One  cart  should  be  provided  for  each  cavalry  regiment  in 
peace-time  for  instructional  purposes,  and  for  use  to  carry 
sick  on  field  days  or  manoeuvres. 

‘ When  mobilization  for  war  takes  place,  similar  extra 
carts  are  required  to  connect  between  the  regiments  and 
field  hospitals,  and  the  men  of  the  detachments  of  each  cart 
are  required  to  render  first  aid  to  the  wounded. 

‘ The  number  of  extra  carts  required  would  be  decided  by 
number  of  troops  engaged,  the  distance  separating  from  the 
field  hospitals,  or  the  time  that  the  force  might  be  wholly 
isolated  and  have  to  carry  its  wounded  with  it.  One  cart  for 
every  squadron  would  probably  be  a proper  proportion  for 
troops  on  active  service,  and  the  extra  carts,  with  their  detach- 
ments, would  be  drawn  from  regiments  not  mobilized  ; the 
Royal  Horse  Artillery  and  Mounted  Infantry  would  require  a 
proportionate  number. 

‘ 3.  The  personnel  should  consist  of  five  men  for  each  cart ; 
one  would  drive  the  pair  in  yoke,  the  other  four  would  ride 
forward  with  the  troops,  one  man  carrying  a cart-stretcher 
jointed  so  as  to  fold  and  be  carried  in  a small  saddle-bucket. 
It  is  necessary  that  these  men  should  be  mounted,  because 
there  would  not  be  room  for  them  in  the  mobile  cart  ; their 
weight  would  go  to  destroy  its  mobility,  and  they  have  to 
render  first  aid  to  the  wounded,  often  some  distance  away 
from  the  cart. 

‘They  superintend  the  adjustment  of  the  crutches  to  the 
saddles  of  the  wounded  men  who  are  able  to  ride  their  own 
horses  back  to  the  field  hospitals,  or  if  any  lying-down 
accommodation  is  required  they  place  the  wounded  on 
stretchers  and  convey  them  to  the  carts  halted  near  at  hand 
in  a place  of  safety.  The  mobile  carts  would  never  proceed 
well  up  into  the  fighting  line.  Stretchers  and  saddle- crutches 
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would  be  in  use  under  fire  ; medical  officers  with  corps  would 
make  provision  for  the  removal  of  the  wounded,  and  arrange- 
ments would  be  controlled  by  all  movements  contemplated, 
whether  of  advance  or  retirement.  For  example,  supposing 
that  a regiment  had  several  badly  wounded  men,  and  a rapid 
retirement  of  the  whole  force  was  about  to  take  place,  there 
would  be  sixteen  bearers  with  the  corps  in  action  ; a cart 
would,  when  loaded  with  its  four  stretcher-cases,  proceed  at 
once  to  the  nearest  field  hospital,  but  its  detachment  of  four 
men  would  remain  and  would  be  employed  in  first  aid  to 
wounded,  and  would  be  assisting  to  load  up  the  other  carts 
so  as  to  expedite  the  removal  of  all  the  wounded. 

‘ If  the  country  is  very  open  and  the  carts  therefore  some 
distance  away,  the  return  of  the  stretcher-parties  will  be 
expedited  by  their  horses  going  with  them  back  to  the 
mobile  carts  ; two  dismounted  bearers  would  be  carrying 
the  stretcher  loaded  up,  and  two  mounted  bearers  would  be 
leading  their  horses  for  them  ; having  placed  their  wounded 
men  in  the  carts,  they  would  gallop  back  to  the  fighting  line. 
If  the  mounted  force  is  isolated,  the  cart,  when  loaded  up 
with  wounded,  proceeds  as  slowly  as  possible,  but  safely 
keeping  touch  with  troops ; of  course,  in  civilized  warfare 
they  would  take  the  nearest  good  road  to  a hospital  without 
an  escort  being  necessary. 

‘ The  men  of  the  Royal  Army  Medical  Corps  should  be 
allowed  to  volunteer  for  mounted  duties,  they  could  go 
through  a riding  course  when  at  Aldershot,  and  could  then 
be  drafted  to  cavalry  stations  where,  in  addition  to  their 
ordinary  duties,  they  could  keep  up  their  knowledge  of  work 
with  mobile  carts,  riding,  and  the  care  of  horses. 

‘ The  class  of  horses  suitable  to  mount  the  men  of  the 
detachment  cost  very  little,  and  but  a few  are  required. 

‘ The  scheme  suggested  disposes  of  the  sick  and  wounded 
of  mounted  troops,  and  by  a short  line  of  mobile  cart  com- 
munication removes  them  to  the  field  hospitals.  In  India, 
for  British  and  native  cavalry,  instead  of  taking  men  from 
the  ranks  for  purely  non-combatant  work,  in  which  a high 
standard  of  efficiency  is  necessary,  I propose  to  enlist  men 
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purely  for  the  purpose  of  tending  the  wounded  in  war,  and 
acting  as  sick  orderlies  in  hospital  in  peace-time. 

‘ The  numbers  required  are  so  very  small  if  every  regiment 
has  one  cart  in  peace-time,  five  men  for  its  cart  department 
could  probably  be  produced  by  every  native  cavalry  regiment, 
or  suitable  Punjabi  Mohammedans  or  Sikhs  could  be  recruited. 

‘ The  system  is  particularly  suitable  to  the  native  cavalry 
of  India,  doing  away  with  the  necessity  of  detailing  sowars 
for  duty  in  regimental  hospitals  as  sick  orderlies. 

‘ The  cart  detachments  of  British  troops  would  be  of  the 
same  class  as  the  native  drivers  in  the  Royal  Artillery,  and, 
being  thoroughly  trained,  could  be  well  employed  in  nursing 
in  the  station  hospitals ; but  they  should  do  a reasonable 
turn  of  stables  and  riding-school,  for  being  able  to  ride  and 
look  after  their  horses  is  as  important  in  their  training  as  the 
surgical  aid  to  the  wounded. 

' When  a British  unit  leaves  India,  it  would  hand  over  its 
regimental  ambulance  establishment  to  its  relieving  regiment. 

‘ The  above  brief  detail  of  the  requirements  of  my  scheme 
is  sufficient  to  show  that  it  is  simple  of  introduction,  and 
that,  in  consideration  of  the  advantages  to  be  gained,  the 
expense  is  small.  It  is  the  solution  of  a very  difficult 
problem  that  becomes  patent  to  anybody  on  active  service 
with  mounted  troops. 

‘ H.  Hathaway, 

‘ Lieutenant-Colonel  R.A.M.C.’ 

Having  had  experience  with  mounted  troops  in  the  field, 
I am,  to  some  extent,  in  a position  to  appreciate  the  value 
of  Lieutenant-Colonel  Hathaway’s  scheme,  and  it  is  to  be 
hoped  that  when  opportunity  arises  it  will  be  put  to  the  test 
which  it  certainly  seems  to  deserve. 


CHAPTER  XXI 


ROUTINE  DUTIES 

Although  the  duties  of  the  medical  department  are  clearly 
laid  down  in  the  Standing  Orders  R.A.M.C.,  Regulations  for 
Medical  Services,  and  King’s  Regulations,  the  successful  inter- 
pretation of  these  duties  is  really  a matter  of  experience,  and 
without  this  experience  a variety  of  official  pitfalls  endanger 
the  path  of  the  recently-joined  officer.  Take,  for  instance, 
the  case  of  a medical  officer  of  a few  months’  standing  placed 
in  charge  of  a brigade  at  a big  station.  It  is  perfectly  true 
that  his  duties,  as  far  as  hours  go,  are  not  harassing — in  fact, 
if  he  is  not  employed  at  the  station  hospital  he  is  likely  to 
find  the  mornings  hang  heavy  on  his  hands.  His  first  duty 
in  the  day  is  to  see  the  ‘ morning  sick.’  The  work  appears 
on  the  face  of  it  simple  enough,  but  in  reality  it  is  of  a most 
gravely  responsible  nature. 

Putting  aside  the  question  of  possible  injustice,  failure  to 
detect  disease  may  be  followed  by  consequences  disastrous 
to  the  public  service  and,  incidentally,  to  the  individual.  A 
slight  sore  throat,  a cold  in  the  head,  or  a headache  may  be 
the  initial  sign  of  scarlet  fever,  diphtheria,  measles,  or  other 
acute  specific  ailment.  It  is  a good  rule  to  take  the  temperature 
and  to  examine  for  rash  and  sore  throat  every  man  in  whom 
the  nature  of  the  disability  is  not  at  once  apparent.  There 
is  one  forensic  principle  which  every  medical  officer  should  not 
only  bear  in  mind,  but  the  importance  of  which  he  should 
thoroughly  grasp  and  never  lose  sight  of — viz.,  the  difficulty 
of  proving  a negative.  It  is  an  easy  matter  to  sa}^  a man  is 
suffering  from  some  morbid  condition,  but  it  is  a widely 
different  thing  to  prove  that  such  a condition  is  absent.  This 
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rule,  of  course,  does  not  apply  to  cases  of  palpable  imposture, 
which  should  be  readily  detected,  although,  in  my  experience, 
imposture  of  any  kind  is  almost  non-existent.  Cases,  never- 
theless, which  present  great  difficulty  occasionally  arise,  and 
in  these  it  is  always  well,  in  accordance  with  the  foregoing 
principles,  to  give  the  beneht  of  the  doubt  to  the  soldier.  I 
remember  an  instance  in  particular  in  which  a soldier  of  a 
native  regiment  persisted  in  asserting  that  a slight  flesh  wound 
of  the  front  of  the  thigh  absolutely  incapacitated  him  from 
using  the  injured  limb.  It  was  perfectly  clear  to  several 
medical  officers  who  saw  the  man  that  he  was  an  arrant 
impostor,  but  he  had  so  long  maintained  his  fraud  that  I have 
very  little  doubt  that  he  actually  believed  himself  to  be  a much 
injured  individual,  and  the  victim  of  a mixture  of  professional 
ignorance  and  brutality,  a belief  that  was  most  firmly  enter- 
tained by  others  besides  himself.  The  slightest  touch  of  the 
hand  on  the  limb  caused  him — according  to  his  statement — 
the  most  excruciating  agony,  and  any  attempt  to  move  the 
knee  was  followed  by  heartrending  shrieks,  which  were  kept 
up  without  intermission  until  the  victim  ceased  his  efforts 
from  want  of  breath. 

His  persistent  deception  received  every  possible  encourage- 
ment from  irresponsible  friends ; and  the  sympathy  of  the  latter 
was  not  in  the  least  affected  by  the  circumstance  that  the 
sufferer  occasionally  limped  on  the  wrong  leg.  Unfortunately, 
it  was  impossible  to  make  use  of  this  oversight,  as  evidence  of 
fraud,  and  the  man  remained  in  bed  ‘ under  observation.’  In 
the  long-run  complete  detection  and  exposure  were  obtained. 
The  man  was  inordinately  vain  of  his  experience  under  fire, 
and  while  being  encouraged  to  recount  the  history  of  the 
engagement  in  which  he  had  been  injured,  and  his  attention 
being  distracted  from  his  wound,  he  allowed  the  affected 
limb  to  be  pinched,  handled,  and  squeezed,  without  the  least 
appearance  or  suggestion  of  discomfort.  This  performance 
took  place  in  the  presence  of  numerous  witnesses,  whose 
evidence  was  quite  sufficient  to  secure  a conviction  at  the 
court-martial  which  shortly  took  place.  In  this  instance  the 
original  opinion  of  the  medical  authorities  was  vindicated. 
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and  the  justice  of  their  action  fully  admitted.  The  case  is 
instructive  as  an  example  of  the  difficulties  in  which  medical 
officers  are  frequently  placed.  It  is  true  the  disability  had 
no  immediate  relationship  with  matters  of  general  health, 
but  the  principle  which  it  illustrates — viz.,  the  value  of  ex- 
haustive examination,  is  one  which  should  insure  the  m.edical 
officer  against  the  risk  of  allowing  men  to  return  to  their 
rooms,  when  actually  unfit  for  duty  ; or,  on  the  other  hand, 
of  becoming  the  victim  of  an  impudent  rogue.  No  trouble 
is  too  great  for  the  purpose  of  arriving  at  a just  conclusion  ; 
to  admit  schemers  into  hospital,  through  failure  to  examine 
with  care,  is  a direct  encouragement  to  fraud  and  inefficiency, 
while  the  opposite  error  may  result  in  wrecking  the  reputation 
of  the  individual  and  bringing  discredit  on  his  corps,  and 
this  apart  from  possible  effects  on  health  generally.  The 
injustice  to  the  sick  is  too  evident  to  need  comment. 

It  is  a sound  point  to  remember  that  soldiers  are  notoriously 
prone  to  give  the  answer  that  they  think  is  expected,  so  that  in 
examining  men  leading  questions  should  be  avoided,  except 
when  there  is  no  other  reasonable  way  of  eliciting  information. 

Doubtful  cases  can  be  detained  for  the  day,  and  this  is 
a far  better  plan  than  giving  such  men  medicine  only,  or 
marking  them  ‘ light  duty.’  If  a man  has  no  objective 
signs  of  disease,  it  is  usually  unwise  to  send  him  away. 
Detention  for  the  day  is  an  authorized  measure,  and  causes 
no  inconvenience.  More  than  one  case  has  occurred  of 
men  who  have  reported  sick  in  the  morning  with  headache, 
pains  in  the  limbs,  loss  of  appetite,  or  slight  nausea,  and  who, 
being  detained  for  the  day  and  the  temperature  taken  in  the 
evening,  have  been  found  to  be  in  the  earlier  stages  of  some 
acute  specific  disease,  and  this  in  spite  of  the  fact  that  the 
thermometer  at  the  hour  of  the  morning  sick  parade  had 
shown  no  rise,  and  that  pulse  and  respiration  were  equally 
devoid  of  suspicious  changes  from  the  normal. 

Inspection  of  Barracks. 

This  is  often  looked  on  as  an  especially  irksome  duty, 
and  is  commonly  believed  to  be  tacitly  resented  by  officers 
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commanding  units.  Speaking  for  myself,  I have  never 
received  anything  but  courtesy  and  assistance  in  the 
discharge  of  this  work,  and  if  my  presence  caused  annoy- 
ance any  suspicion  of  such  a thing  was  carefully  concealed 
from  me  ; but  at  the  same  time  it  is  only  natural  that 
a commanding  officer  may  feel  some  slight  irritation  at 
the  official  expression  of  views  concerning  the  internal 
economy  of  his  unit,  emanating  from  an  officer  very  far 
junior  to  himself  both  in  years  and  in  the  service. 
Injudicious  recommendations  are  not  the  fault  of  the 
recently-joined  officer — from  whom  they  usually  proceed — 
but  are  the  result  of  unavoidable  inexperience.  What  is 
really  required  can  usually  be  learned  without  much  difficulty. 
A note-book  containing  the  names  of  the  places  to  be  visited 
is  a great  help,  each  place  being  ticked  off  after  inspection,  and 
any  defects  noted  in  writing.  The  following  list  comprises 
the  principal  parts  of  barracks  which  should  be  visited: 

G'liard-rooiJis. — Note  general  state  of  cleanliness,  particu- 
larly the  prisoners’  room  and  the  urinal  attached.  Inquire 
as  to  the  nature  of  covering  allowed  to  the  men  on  duty  and 
to  the  prisoners.  It  may  be  necessary  to  recommend  extra 
blankets.  Examine  guard-bed.  There  is  often  an  accumu- 
lation of  dirt  between  the  wood  and  the  iron  framework,  and 
vermin  are  occasionally  present.  Note  means  of  ventila- 
tion, and  if  the  ventilators  are  in  good  order  or  otherwise. 
Inquire  as  to  the  means  of  ablution,  and  note  particularly  if 
the  basins  are  sufficient  in  number.  Note  condition  of  latrine. 

The  dinners  of  the  men  on  guard  often  present  a singu- 
larly unappetizing  appearance,  being  covered  with  congealed 
fat.  In  some  units  hot-water  trays  are  provided.  The 
latter  are  a great  comfort  to  the  men,  and  would  probably  be 
always  obtained  on  the  suggestion  of  a medical  officer. 

Kitchens. — Inquire  if  the  means  of  cooking  are  satisfactory, 
and  whether  the  ranges  are  in  good  condition.  Ascertain 
whether  basins  and  towels  are  provided  for  cooks.  This 
latter  point  is  an  important  one,  and  is  apt  to  be  overlooked. 
The  above  articles  usually  have  to  be  obtained  regimentally. 
Examine  the  form  showing  nature  of  the  food  during  the 
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week.  It  is  important  that  the  food  should  be  varied  as 
much  as  possible.  In  India  be  sure  that  the  sweepers  do 
not  enter  the  kitchen  on  any  pretence,  and  that  dusters 
are  scalded  in  boiling  water  every  night.  Note  means  of 
ablution,  and  whether  natives  employed  are  clean  as  to 
person  and  clothing.  Personally,  I strongly  believe  that  no 
native  should  wear  in  kitchen,  bakery,  or  dairy,  the  same 
clothes  which  he  possesses  for  ordinary  use.  The  exit  pipe 
from  the  sink  of  the  Indian  kitchen  is  never  trapped — at 
least,  I have  never  seen  it  trapped.  Flies  constantly  invade 
the  kitchen  through  it,  and  this  should  be  prevented  by  wire 
gauze  over  the  opening  of  entry. 

Latrines  and  Urinals, — Note  conditions  of  cleanliness,  also 
whether  there  is  any  caking  or  deposit  in  the  urinals.  Tar  in 
urinals  is  very  useful.  Creasote  oil  is  now  being  used  to 
prevent  caking  ; it  seems  to  answer  well.  The  water-supply 
in  urinals  is  often  insufficient.  Women’s  latrines  are  occa- 
sionally in  a most  filthy  state,  owing  to  the  undeveloped  ideas, 
regarding  locality,  of  the  children  who  use  them.^ 

Regimental  Workshops. — Note  cleanliness  and  ventilation, 
and  here  as  well  as  elsewhere  do  not  omit  to  ask,  ‘ Any 
complaints  ?’ 

Barrack-rooms. — Note  means  of  ventilation  and  general 
cleanliness.  Ascertain  the  number  of  men  occupying  each 
room,  so  as  to  guard  carefully  against  overcrowding.  The 
number  allotted  to  each  room  should  be  shown  on  the 
door. 

Ablution-rooms. — General  conditions  to  be  noted.  Baths 
are  sometimes  insufficient  in  number  and  badly  lighted. 
Note  the  number  of  basins,  and  also  whether  the  interiors 
are  slimy.  Sand  is  useful  in  removing  sliminess.  Contagious 
ophthalmia  is  likely  to  spread  from  dirty  basins.  Broken 
foot-racks  should  be  noted,  and  replaced  if  badly  damaged. 

Canteen,  Grocery  Shops,  and  Coffee-rooms. — These  are  some- 
times managed  on  the  tenant  system  and  sometimes  on  the 
regimental  system.  The  tenant  system  entails  a greater 

* These  latrines  are  in  course  of  disappearance,  as  separate  latrine 
accommodation  for  each  family  is  now  being  introduced. 


350 


MILITARY  HYGIENE 


chance  of  the  introduction  of  deleterious  articles  of  con- 
sumption, besides  the  loss  to  the  institution  by  the  profits  of 
the  middleman.  The  medical  officer  should  ascertain  the 
principle  on  which  the  institute  is  carried  on,  and  if  the 
last-named  arrangement  is  adopted,  extra  care  should  be 
taken  in  the  examination  of  supplies. 

Sausages  sold  in  the  grocery  shop  are  particular!}/  worthy 
of  interest  on  the  part  of  both  regimental  and  medical 
officers.  This  fact  was  recently  • brought  to  my  notice  in 
a somewhat  striking  manner.  Certain  cases  of  violent  colic, 
accompanied  by  vomiting  and  diarrhoea,  occurring  among 
troops  of  which  I was,  at  the  time,  in  charge,  were  attributed 
on  reasonable  grounds  to  the  consumption  of  the  above-named 
articles  of  diet  which  had  been  purchased,  in  the  usual  way, 
by  some  of  the  messes.  One  of  the  men  stated  that  he 
thought  that  ‘the  sausages  were  a bit  off’;  but  otherwise 
nothing  was  complained  of  in  regard  to  taste  or  smell.  The 
supplies  were  obtained  on  the  tenant  system,  and  some 
indignation  was  manifested  by  the  representative  of  the 
contractor  at  the  suggestion  contained  in  a recommendation 
to  the  effect  that  the  sale  of  sausages  should  be  prohibited. 

Samples  were  sent  to  the  hospital  for  examination,  when 
it  was  found  that  the  skins,  in  some  cases,  were  tightly  dis- 
tended with  gas ; that  the  reaction  of  the  contents  was 
invariably  strongly  acid ; and  that  a sour  smell  could  easily 
be  detected.  It  is  possible  that  these  sausages  were  originally 
no  worse  than  others  ; but  that  fermentation,  favoured  by 
hot  weather,  had  taken  place,  before  they  reached  their 
destination,  rendering  them  quite  unfit  for  food.  The  attacks 
of  sickness  were  fortunately  not  serious,  and  passed  off 
completely  in  a few  hours. 

Sausages  are  occasionally  a means  of  palming  off  stale 
bread-crumbs  and  semi-putrid  offal  on  a credulous  public,  at 
an  extortionate  rate.  They  may,  on  the  other  hand,  be 
above  reproach  in  every  respect ; but  as  excellence  is  difficult 
to  insure,  the  safest  plan  is  to  keep  them  out  of  public 
institutions,  and  to  leave  the  risk  of  food-poisoning,  in  this 
direction,  to  individual  choice. 
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Schools  should  never  be  omitted  from  inspection.  The 
average  number  of  children  and  the  dimensions  of  the 
schoolroom  should  be  ascertained,  in  order  to  arrive  at 
the  cubic  space  allotted  to  each  pupil.  Dr.  Newsholme  is 
of  opinion  that  150  cubic  feet  of  space,  15  square  feet 
of  floor-space,  and  1,500  to  1,800  cubic  feet  of  fresh 
air  per  head  per  hour,  are  about  the  ordinary  require- 
ments for  each  scholar.  Examine  urinals  and  latrines. 
‘ Urinal  accommodation  to  the  extent  of  at  least  five  places 
for  every  100  children  should  be  provided,  and  at  least  one 
water-closet  seat  for  every  fifteen  girls  or  twenty-five  boys. 
One  of  the  modern  types  of  trough-closet  is  a very  suitable 
form  of  latrine  for  schools,  but  the  flushing  provision  must  be 
adequate  and  systematically  regulated.’'*  Note  the  warming 
and  ventilating  arrangements.  Cast-iron  stoves  are  par- 
ticularly objectionable.  Ask  if  the  supply  of  fuel  is  sufficient, 
and  otherwise  satisfactory.  Note  the  general  appearance  of 
the  children.  It  would  be  a sound  measure  if  school-children 
were  paraded  for  medical  inspection  as  well  as  the  men. 
Inquire  if  any  scholars  are  absent  from  school,  and  if  so,  on 
wTat  account.  Note  means  of  lighting  and  whether  the 
children  sit  in  their  own  light,  or  otherwise.  Desks  should 
be  placed  at  right  angles  to  the  windows,  and  the  light 
should  come  from  the  left,  in  order  to  avoid  shadows. 

Married  Quarters. — In  inspecting  married  quarters  inquire 
carefully  into  the  health  of  the  children.  The  actual  treat- 
ment of  disease,  in  large  stations,  rests  in  the  hands  of  a 
specially-appointed  officer;  but  this  arrangement  does  not 
debar  the  medical  officer  in  charge  of  troops  from  detecting 
early  cases  of  sickness.  Considering  the  circumstances 
under  wTich  the  married  families  are  placed,  infectious 
disease,  if  it  once  occurs,  is,  unless  detected  early,  almost 
certain  to  spread,  so  that  the  time  spent  by  the  medical 
officer  in  ascertaining  the  state  of  health  of  the  occupants 
is  far  from  wasted. 

Inspectio7i  of  the  Men. — See  that  the  shirts  are  open  and 
sleeves  rolled  up.  The  feet  should  also  be  bare,  and  for  this 
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reason  the  inspection  should  be  made  in  barrack-rooms, 
when  possible.  Look  particularly  for  cutaneous  disease, 
especially  itch,  and  notice  whether  men’s  feet  are  clean  or 
otherwise.  Ascertain  whether  socks  and  shirts  are  duly 
washed,  and  how  often  they  are  changed. 

If  there  are  any  matters  which  the  medical  officer  con- 
siders to  be  in  need  of  improvement,  it  is  a good  plan  to  see 
the  adjutant  personally;  but  many  minor  points  can  be  dealt 
with  by  simply  indicating  the  defect  to  the  quartermaster,  who 
should  always  be  present  on  these  occasions.  The  quarter- 
master-sergeant sometimes  accompanies  the  medical  officer, 
but  it  is  far  more  satisfactory  that  the  quartermaster  should 
do  so.  If  the  matter  is  outside  the  quartermaster’s  province, 
the  adjutant  will  probably  be  able  to  do  all  that  is  necessary. 
By  keeping  in  constant  touch  with  the  adjutant  duties  are 
usually  placed  on  a pleasant  footing,  and  official  letter- 
writing and  misunderstandings  are  avoided.  The  adjutant 
can  also  advise  as  to  what  matters  should  be  brought  to  the 
notice  of  the  commanding  officer.  A whole  host  of  minor 
sanitary  defects  can  be  set  right  hy  a verbal  recommendation, 
and  if  a commanding  officer  considers  a letter  necessary 
he  will  generally  say  so.  Every  rule  has  its  exceptions,  and 
there  are  many  cases  in  which  a medical  officer  cannot  cover 
his  responsibility  without  putting  his  views  in  writing. 
Sanitary  diaries  ought  to  be  carefully  kept,  and  all  recom- 
mendations, whether  verbal  or  otherwise,  together  with  their 
results,  should  be  fully  recorded. 

Hospital  Duties. — Either  before  or  after  discharging  his 
professional  duties  in  a ward,  the  medical  officer  should  make 
a general  inspection,  including  annexes,  as  to  cleanliness, 
ventilation,  etc.,  not  omitting  the  patients  and  their  bedding. 
The  space  between  the  pillow  and  the  mattress  is  often  a 
storehouse  for  a varied  assortment  of  articles — pipes,  tobacco, 
cigarettes,  money,  belts,  watches,  and  poultices  being  amongst 
the  hidden  treasures  revealed  by  a drastic  inspection.  The 
bedclothes  should  be  stripped  off — when  no  danger  to  patients 
is  involved — and  the  men’s  feet  examined,  and  the  fact  that 
the  linen  worn  by  patients  has  been  duly  changed  should  be 
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insured.  Inquiry  should  be  also  made  as  to  when  the 
extras  are  brought  into  the  ward.  This  is  really  an  impor- 
tant matter,  and  is  sometimes  overlooked.  Extras,  such  as 
malt  liquors  and  puddings,  should  be  served  at  the  dinner- 
hour.  In  some  hospitals  the  extras  make  their  appearance 
during  the  afternoon,  so  that  a patient  who  has  consumed 
a steak  shortly  after  mid-day  may  possibly  be  refreshed 
. with  a custard  pudding  about  3 p.m.  Extras,  in  the 
way  of  liquor,  disappear  at  once  if  left  to  the  patients  ; 
and  the  orderly  of  each  ward  should  be  held  responsible  that 
such  issues  are  consumed  only  at  the  times  authorized 
by  the  medical  officer.  If  this  is  not  done,  all  sorts  of 
irregularities  may  occur.  A case  has,  I believe,  been  known 
in  which  a patient  succeeded  in  hoarding  up  the  bottles 
of  malt  liquor  which  had  been  ordered  for  him  until,  in  his 
judgment,  the  supply  was  sufficient  to  insure  intoxication. 

Before  leaving  the  ward,  find  out  if  the  men  have  any 
complaints.  Inspect  the  orderly’s  bunk,  and  see  that  the 
medicines  are  under  lock  and  key,  also  that  the  dressings  are 
tidily  put  away  in  their  allotted  place. 

Irregularities,  of  course,  must  be  checked,  and  among 
men  of  whom  a medical  officer  knows  nothing  it  is  impossible 
at  first  sight  to  discriminate  between  good  and  bad ; but 
a few  days’,  or  even  a single  day’s,  observation  will  be 
a fairly  reliable  guide  concerning  the  general  character- 
istics of  new  admissions,  and  if  self-respecting  men  are 
treated  as  such,  they  will  not  be  unappreciative  of  the  con- 
sideration shown  them.  Personally,  I have  found  soldiers, 
with  not  many  exceptions,  thoroughly  grateful  for  kindness, 
and  willing  to  listen  to  reason.  Undoubtedly  they  are 
suspicious,  but  if  once  their  confidence  is  gained  good  results 
follow,  and  in  the  absence  of  a spirit  of  trust,  the  difficulties 
which  face  the  medical  officer,  in  the  treatment  of  disease, 
are  materially  increased. 

Routine  lectures  on  hygiene  to  officers  and  men,  although 
not  general  throughout  the  service,  are  carried  out  in  certain 
stations.  For  further  information  in  this  connection,  see 
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an  article  by  Lieutenant-Colonel  H.  K.  Allport,  R.A.M.C., 
entitled  ‘ Training  Soldiers  in  Personal  Hygiene,’  which 
appeared  in  the  December  number  for  1904  of  the  Journal 
of  the  R.A.M.C.  Instruction  of  this  nature  was  also  initiated 
by  Major  Elkington,  R.A.M.C.,  at  Aldershot. 

Inspections  and  Camp  Conservancy  on  Service. 

There  is  at  least  one  wide  difference  betv/een  routine 
duties  of  the  above  nature  on  service  and  in  peace-time. 
During  the  latter  the  vigilance  comprised  in  the  weekly 
inspection  is  generally  sufficient  to  detect  and  deal  with 
disease-producing  conditions ; during  war,  on  the  other  hand, 
the  medical  officer  is  confronted,  as  a rule,  with  the  ever- 
present danger  of  epidemic  sickness.  Without  adopting  the 
views  of  a distinguished  medical  officer  who  is  credited  with 
having  held  ‘ hourly  inspections,’  it  is  no  excess  of  zeal  to 
subject  the  lines  to  careful  examination  once,  or  even  twice, 
daily.  When  in  charge  of  a yeomanry  column  in  the  Orange 
River  Colony,  towards  the  close  of  the  South  African  War, 
I had  the  services  of  an  officer  who  carried  out  a scrupulous 
daily  inspection  of  the  camp.  This  arrangement,  as  far  as 
it  went,  was  excellent,  but  the  good  it  did  was  prejudiced  by 
the  fact  that  the  officer  was  not  detailed  to  accompany  the 
medical  officer,  and  sometimes  carried  his  own  ideas  into 
effect  without  reference  to  specially-skilled  opinion. 

It  need  scarcely  be  observed  that  this  omission  was  in  no 
way  intended  to  be  a slight  to  the  medical  department,  and 
on  representing  to  the  commanding  officer  of  the  column 
that  the  inspections  should  be  made  jointly,  but  under  my 
direction,  the  reason  of  the  suggestion  was  at  once  appreciated, 
and  the  proposed  arrangement  put  immediately  into  force. 

I mention  this  apparently  trivial  fact  with  the  object  of 
drawing  attention  to  the  principle  of  giving  medical  officers 
control  over  a sanitary  staff.  The  exact  numbers  would 
probably  vary  according  to  circumstances.  The  men  should 
be  placed  under  the  charge  of  a specially- trained  non- 
commissioned officer  ; and,  it  is,  I believe,  absolutely  essen- 
tial to  complete  success  that  they  should  come  under  the 
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command  of  a medical  officer.  It  is  most  unsatisfactory 
that  men  employed  on  these  duties  should  be  constantly 
taken  away  and  replaced  by  others,  and  there  is  a natural 
tendency  on  the  part  of  officers  to  tell  off  for  the  work 
the  most  undesirable  men  in  their  units.  In  the  West 
India  Regiment,  the  regimental  hospital  orderlies,  although 
still  part  and  parcel  of  their  respective  battalions,  are  placed 
under  the  medical  officer  for  all  purposes  of  discipline,  and  their 
defaulter  sheets  are  kept  in  his  office  in  the  same  manner  as 
the  documents  of  the  soldiers  of  the  R.A.M.C.  An  arrange- 
ment on  a similar  principle  is  required  for  purposes  of  efficient 
camp  conservancy  in  either  peace  or  war. 

Being  armed  with  an  adequate  staff,  the  medical  officer,  if 
dissatisfied  with  the  execution  of  his  directions,  can  imme- 
diately deal  with  the  case  as  he  may  think  proper,  and  will 
be  under  no  obligation  to  report  to  an  already  harassed 
adjutant  or  commanding  officer  instances  of  failure  to  carry 
out  suggested  sanitary  reforms.  It  is  difficult  to  invariably 
fix  responsibility  on  the  actual  delinquent,  and  as  often  as 
not  he  escapes  altogether. 

If  the  camp  is  too  extensive  to  allow  of  a complete  inspec- 
tion on  a single  occasion  it  is  a good  plan  to  inspect  given 
parts  daily,  taking  care  never  to  omit  an  inspection  except 
for  unavoidable  reasons. 

Even  at  the  risk  of  possible  restatement  of  matters  found 
under  other  headings,  it  may  be  well  to  set  forth  the  mam 
points  to  which  the  medical  officer  should  direct  his  atten- 
tion. Circumstances,  naturally,  alter  cases,  and  the  same 
method  of  examination  will  not  invariably  apply. 

Water-supply.  — Inspect  source  and  search  for  possible 
causes  of  contamination. 

Note  position  of  water-carts  in  camp.  They  should  stand 
well  away  from  horse  lines  or  latrines.  They  should  be 
kept  locked,  and  the  covers  should  fit  well.  Notice  condi- 
tion of  interiors.  Ascertain  any  methods  of  purification  in 
existence,  and  also  means  of  distribution. 

Kitchens. — Nature  of  rations.  Means  of  disposal  of  refuse  : 
burning  is  the  best,  but  it  should  not  be  carried  out  near 
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the  kitchens  when  cooking  is  going  on.  Nature  of  fuel.  This 
is  more  important  than  may  appear  at  first  sight.  In  one 
camp  that  I was  in,  during  part  of  the  South  African  cam- 
paign, the  cooks  used  all  kinds  of  refuse,  and  the  flavour  that 
this  horrible  practice  imparted  to  the  food  was  indescribably 
disgusting.  It  would  be  well  if  instruction  in  cooking  on 
service  formed  part  of  the  field  training  of  both  officers 
and  men. 

Latrines. — Note  position  and  general  care.  It  is  a good 
plan  to  dig  the  trench  a little  wider  at  the  bottom  than  at 
the  top,  so  as  to  avoid  fouling  the  sides.  I have  no  particular 
faith  in  disinfecting  powders.  It  is  most  unlikely,  even  if 
they  have  the  effect  commonly  attributed  to  them,  that  they 
can  ever  be  brought  into  sufficiently  intimate  contact  with 
the  refuse  to  have  any  widely  destructive  effect  on  germ  life. 
In  one  sense  their  use  is  to  be  recommended,  as  they  are 
certainly  object-lessons  concerning  the  existence  of  danger, 
and,  it  may  be  added,  they  are  to  some  extent  deodorant. 

If  buckets  are  in  use,  which  should  always  be  the  case 
when  possible,  a sufficiency  of  liquid  carbolic  acid  with 
water  should  be  kept  in  each.  Water  alone  may  be  recom- 
mended. This  is  far  better  than  dry  earth,  which  makes 
a singularly  disgusting  mess,  is  usually  swarming  with  flies, 
and  scarcely  ever  effects  the  purpose  for  which  it  is  intended 
Insist  on  the  establishment  of  urinals  in  suitable  positions 
Buckets  are  good  receptacles,  or,  when  these  are  not  to  be 
had,  empty  tins  may  be  used.  Paraffin  tins  answer  well. 
The  danger  of  passing  water  everywhere  and  anywhere  ought 
to  be  fully  explained  to  officers  and  men. 

Transport  Lines. — See  that  the  refuse  of  transport  animals 
is  carefully  removed.  I have  reason  to  attribute  a very 
serious  outbreak  of  diarrhoea  among  the  Kaffir  boys  at  the 
Remount  Depot,  Durban,  to  saturation  of  the  ground  with 
stable  refuse. 

Ahlntion. — Visit  the  places  selected  for  bathing  and  wash- 
ing clothes,  and  ascertain  the  frequency  with  which  such 
acts  are  carried  out. 

Tents. — Note  number  of  men  in  each  tent  and  general 
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condition  of  cleanliness,  particularly  as  to  the  removal  of 
the  debris  of  food.  It  is  most  desirable  that  food  should  be 
consumed  outside  of  and  some  little  distance  away  from  the 
tents.  x\s  many  of  the  men  as  possible  should  take  their 
food  together,  so  as  to  facilitate  the  clearing  away  of  frag- 
ments by  localizing  whatever  has  to  be  dealt  with.  See 
that  the  tents  are  struck  whenever  possible  ; rolling  up  the 
flies  is  only  a very  inefficient  substitute  for  this  measure. 

Clothing  and  Equipment. — See  that  all  the  men  are  pro- 
vided with  cholera  belts,  and  that  they  use  them.  Ascertain 
how  many  shirts,  and  pairs  of  drawers  and  socks  each  man 
possesses.  A m.an  who  has  sold  or  otherwise  got  rid  of  any 
of  his  underclothing  may  go  on  wearing  the  same  articles 
until  he  has  infected  himself,  and  those  who  have  the  misfor- 
tune to  live  in  the  same  tent,  with  some  kind  of  vermin.  See 
that  the  men  have  the  regulation  flannel  shirts,  and  that  they 
have  not  exchanged  them  for  cotton  ones.  This  latter 
practice  is  not  unknown.  Examine  the  water-bottles,  and 
see  that  they  are  scalded  out  occasionally  with  boiling 
water.  Ascertain  if  there  are  any  complaints  in  connection 
with  boots.  Soles  fastened  with  screws  are  stated  to  be 
particularly  hard  and  unpliable. 

The  Men. — Men  should  be  inspected  daily,  when  prac- 
ticable, and  in  small  numbers  at  a time.  The  inspection, 
as  far  as  circumstances  allow,  should  be  an  individual  one. 
Never  omit  to  ask,  ‘Any  complaints?’  and  make  the  men 
thoroughly  understand  that  those  feeling  in  any  way  in- 
disposed are  to  report  sick  at  once.  I believe,  from  ex- 
perience, that  the  number  who  report  sick  without  a cause, 
on  service,  is  a negligible  quantity.  There  is  little  or  no  fear 
of  creating  loafers.  It  cannot  be  too  strongly  insisted  on 
that  men  with  slight  rises  of  temperature,  especially  when 
diarrhoea  is  coexistent,  may  be  spreading  disease  broadcast 
throughout  a camp.  Non-commissioned  officers  should 
always  give  information  of  any  such  cases  coming  to  their 
notice.  Of  course,  it  is  essential  to  keep  effective  men  in  the 
fighting  line,  but  it  is  far  better  that  a man  with  little  or 
nothing  the  matter  with  him  should  pass  to  the  base  than 
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that  others,  who  are  acting  as  wholesale  disseminators  of 
epidemic  sickness,  should  be  allowed  to  remain  among  their 
comrades,  as  the  ultimate  loss  in  the  latter  case  may  be 
irreparable. 

The  spirit  which  prompts  officers  and  men  to  continue  at 
their  duty  when  they  are  actually  sick  is  difficult  to  censure ; 
but  when  the  possible  consequence  of  such  acts  is  fully 
explained  the  question  bears  another  aspect,  and  failure  on 
the  part  of  sufferers  to  make  known  the  existence  of  certain 
ailments  should  be  regarded  and  dealt  with  as  directly  pre- 
judicial to  military  success. 

In  conclusion,  there  are  two  rules  of  prime  importance 
which  must  never  be  forgotten  in  regard  to  camp  con- 
servancy. 

These  rules  are  comprised,  firstly,  in  a frequent  change  of 
camping-ground,  and,  secondly,  in  the  avoidance  of  concen- 
tration. These  measures  are  naturally  applicable  only  as  far 
as  military  exigencies  allow. 

With  regard  to  the  first-named  rule,  I have  again  and 
again  noticed  a rapid  improvement  in  health  when  old 
camping-grounds  were  abandoned  and  fresh  ones  occupied. 
If  soil  pollution  is  connected  with  outbreaks  of  certain  forms 
of  sickness,  the  above  is  only  what  might  reasonably  be 
expected.  I have  observed  this  sequence  of  events  too  often 
to  have  any  doubts  as  to  cause  and  effect  ; and  without  taking 
personal  knowledge  into  consideration,  I have  had  the  con- 
nection borne  out  by  the  statements  of  officers  of  various 
branches  of  the  service,  whose  evidence,  in  view  of  their 
experience,  is  sufficient  to  convey  conviction  to  any  un- 
prejudiced mind. 

As  regards  the  effect  of  concentration,  it  is  well  known 
that  in  civil  life  there  is  a marked  correspondence  between 
death-rates  and  the  number  of  persons  per  acre  of  in- 
habited ground.  For  instance,  according  to  Dr.  J.  T. 
Macnamara,  M.P.,  there  are  in  Hampstead  34  persons  to 
I acre,  and  in  St.  George’s  the  Martyr,  Southwark,  there 
are  212.  In  Hampstead  the  death-rate  is  13  per  1,000,  and 
in  St.  George’s  over  30  per  1,000.  The  contrast  between 
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the  two  localities  as  regards  expectation  of  life  is,  according 
to  the  same  authority,  most  remarkable,  and  is  stated  to  be 
as  follows  : 


Age. 

Hampstead. 

Southwark 

birth  ... 

50*8 

46-5 

10 

53*3 

45-0 

20 

44*2 

36-4 

30 

35*5 

28*6 

40 

27-5 

2i’g 

50 

20-3 

16*2 

There  is  no  reason  to  doubt  that,  within  certain  common- 
sense  limitations,  the  same  general  principles  of  sanitation 
apply  alike  to  military  and  civil  life,  and  the  above  figures, 
coming  as  they  do  from  a well-known  authority,  are  worth 
careful  attention  in  the  lesson  they  convey  as  to  factors 
which  make  for  the  well-being  or  otherwise  of  troops  on 
service.  The  contention  as  to  the  evil  effects  of  concentra- 
tion of  troops  is  also  fully  borne  out  by  actual  experience. 
An  instance  in  point  is  worth  recording.  It  is  that  of  the 
camp  at  Olivier’s  Hoek  in  the  Drakensberg  in  the  winter 
of  igoi-igo2  and  the  succeeding  spring.  The  area  occupied 
was  exceptionally  extensive,  and  the  general  health  excep- 
tionally good.  It  is,  of  course,  illogical  to  attribute  this 
fortunate  circumstance  to  any  special  cause,  unless  the  other 
causes  which  might  exert  an  influence  in  a like  direction  are 
also  considered.  It  is  perfectly  true  that  the  water-supply 
was  excellent,  and  general  sanitation  scrupulously  carried 
out ; but  after  fully  allowing  for  all  such  influences,  there 
remains  the  fact  that  camps  equally  favoured  in  the  last- 
named  respects  but  occupying,  by  comparison,  restricted 
areas,  contrasted  most  unfavourably  in  the  matter  of  health. 
I must,  however,  in  fairness  admit  that  one  of  the  most 
concentrated  camps  of  which  I have  ever  had  experience 
— viz.,  that  at  Tyger  Kloof,  Orange  River  Colony  — was 
also  one  of  the  healthiest.  I believe  that  it  was  only  the 
exceptionally  rigid  system  of  sanitation  which  was  main- 
tained that  nullified  the  evil  effects  which  would  have  other- 
wise been  attendant  on  the  numbers  present. 
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It  is  only  common-sense  to  expect  that  the  greater  the 
numbers  occupying  any  given  space  the  fouler  that  space 
will  undoubtedly  become,  and  the  more  will  general  health 
suffer. 

The  above  general  scheme,  with  common-sense  modifica- 
tions, is  equally  applicable  to  the  usual  conditions  of  peace. 


CHAPTER  XXII 


MISCELLANEOUS  MATTERS 
Buildings. 

Medical  officers  are  often  required  to  serve  as  members  of 
boards  for  the  purpose  of  examining  and  reporting  on  newly- 
erected  buildings,  previous  to  occupation  as  quarters.  (King’s 
Regulations,  para.  356.) 

Exterior  of  Building. 

Materials  used  in  the  construction  of  walls  to  be  noted. 
Hollow  walls,  in  virtue  of  the  low  heat-conducting  power 
of  the  air  in  the  intervening  space,  are  a protection  against 
extremes  of  temperature.  They  are  also  a protection  against 
damp.  It  is  perfectly  true  that  I never  saw  a hollow  wall 
in  any  building  used  for  military  purposes,  but  this  does  not 
furnish  a reason  why  the  utility  of  the  design  should  be 
unknown.  In  India  the  adoption  of  hollow  walls  with  a 
ventilated  air-space  would  be  an  enormous  advantage,  from 
the  protection  thus  afforded  against  extreme  heat ; but  the 
arrangement  might  necessitate  a more  solid  style  of  con- 
struction than  that  found  in  the  average  bungalow.  Thorough 
ventilation  of  the  air-space  would  be  necessary,  as  otherwise 
the  air,  not  being  subject  to  constant  renewal,  would  become 
heated,  by  conduction,  to  the  temperature  of  its  surroundings. 
Brick  walls  are  very  permeable  to  damp,  unless  covered  with 
cement  or  other  material  capable  of  checking  the  passage  of 
moisture.  An  ordinary  brick  is  stated  to  hold  16  ounces  of 
water.*  The  presence  of  a damp  course  should  be  ascer- 

* Parkes  and  Kenwood. 
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tained.  This  is  a horizontal  layer  of  slate,  glazed  earthen- 
ware, or  the  like,  running  through  the  whole  thickness  of  the 
wall  and  placed  above  the  ground  level,  but  below  the  level  of 
the  lowest  timbers.  It  should  be  at  least  6 inches  above  the 
ground.  By  this  means  damp  is  prevented  from  rising  from 
the  soil  through  the  substance  of  the  wall.  The  soil  should 
never  be  banked  against  the  house  above  the  damp  course, 
or  the  object  of  the  latter  will  be  defeated.  If  the  ground  is 
to  be  in  contact  with  a wall,  above  the  level  of  the  lowest 
story,  that  wall  must  be  made  double,  with  a cavity 
2J  inches  wide  extending  from  the  base  of  the  wall  to 
6 inches  above  the  surface  of  the  adjoining  ground  ; and 
damp  courses  must  be  inserted  both  at  the  base  of  the  wall  and 
at  the  level  of  the  top  of  the  cavity  (Model  By-laws,  L.G.B.). 

Yards. — These  should  be  paved  with  cement,  concrete, 
asphalt,  Staffordshire  bricks,  or  Yorkshire  flagstones.  The 
bricks  or  flagstones  should  be  laid  on  a bed  of  concrete. 

Drainage. — Notice  ventilation  of  house-drain,  and  whether 
the  ventilating  shaft  is  carried  above  the  eaves  and  is  reason- 
ably free  from  bends.  Ascertain  where  the  house-drain  joins 
the  sewer,  and  what  means  of  ventilation,  inspection,  and  dis- 
connection are  in  existence.  The  usual  plan  of  ventilation  con- 
sists in  a small  mica  valve  contained  in  the  expanded  head  of 
a pipe  terminating  at  a variable  distance  above  the  ground, 
often  about  2 feet,  and  communicating  at  its  lower  end  with 
the  drain.  Air  is  admitted  through  a series  of  vertical  openings 
in  the  expanded  pipe-head.  Both  valve  and  apertures  are 
generally  too  small  to  allow  of  the  entry  of  a satisfactory 
current  of  air.  This  arrangement  is  often  very  badly  placed. 
I recently  saw  one  in  the  middle  of  a thickly-planted  hedge. 
My  attention  was  drawn  to  it  by  a military  foreman  of  works, 
on  the  occasion  of  the  sanitary  inspection  of  a staff  officer’s 
quarters.  An  inspection-chamber  at  the  point  of  discon- 
nection between  the  house-drain  and  sewer  is  a most  satis- 
factoiy  arrangement  ; a detailed  account  of  its  construction 
and  purpose  can  be  found  in  any  standard  work  on  hygiene. 
It  may  briefly  be  described  as  a chamber,  placed  on  the  house 
side  of  the  disconnecting  trap  between  drain  and  sewer,  in 
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which  the  drains  from  the  different  parts  of  the  house  join 
together.  The  drains,  after  joining,  terminate  in  a single 
trap  which  is  the  means  of  disconnection  between  the  sewer 
and  the  house.  The  walls  of  the  chamber  are  generally 
constructed  of  brickwork  rendered  in  cement,  and  the  whole 
is  designed  with  the  object  of  being  absolutely  water-tight. 
The  chamber  is  closed  with  an  iron  cover;  the  latter  may  be 
grated  if  the  chamber  is  at  a suitable  distance  from  the 
house,  otherwise  the  cover  must  be  air-tight,  ventilation 
being  effected  by  the  arrangement  previously  named. 
By  means  of  a disconnecting  chamber  the  drains  can 
be  inspected  and  the  efficacy  of  the  disconnecting  trap 
insured. 

Refuse  Disposal. — Examine  ashpits  and  note  materials  used 
in  construction,  and  ascertain  whether  damp-proof  or  other- 
wise. According  to  the  model  by-laws  of  the  Local  Govern- 
ment Board,  ^ the  capacity  of  an  ashpit  must  not  exceed 
6 cubic  feet,  or  such  less  capacity  as  may  suffice  for  a period 
not  exceeding  one  week.  The  walls  must  be  of  flag,  slate, 
or  brick,  at  least  9 inches  thick,  and  rendered  inside  with 
cement ; the  floors  must  be  flagged  or  asphalted,  and  raised 
at  least  3 inches  above  the  ground  level.  The  ashpit  must 
be  roofed  and  ventilated,  and  provided  with  a door  so 
arranged  as  to  allow  of  convenient  removal  of  the  contents, 
and  to  allow  also  of  being  closed  and  fastened.  The  ashpit 
must  not  be  connected  with  any  drain.’ 

Rain-water  Pipes,  Kitchen  Pipes,  etc. — Note  the  points 
of  discharge  from  rain-water  pipes,  pipes  from  kitchen 
sinks,  and  pipes  from  bathroom ; ascertain  whether  the 
two  latter  are  trapped.  All  these  should  discharge  into 
a surface-drain,  and  in  the  proximity  of  a trapped  gully ; 
or  they  may  discharge  directly  over  the  latter.  They 
should  not  discharge  beneath  the  surface,  as  a trap,  in  this 
case,  may  not  always  prevent  the  entrance  of  foul  air  into 
a dwelling.  According  to  the  model  by-laws  of  the  Local 
Government  Board,  the  distance  from  the  point  of  discharge 
to  the  gully  should  be  at  least  18  inches. 

Ground  Ventilation. — Ascertain  the  means  of  ventilation 
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beneath  floors.  There  should  be  at  least  3 inches  between  a 
boarded  floor  and  the  ground  on  which  the  building  stands. 
The  ground  beneath  the  building  should  be  covered  with 
concrete,  asphalt,  or  other  impermeable  material.  In  default 
of  these  precautions,  the  heated  air  in  the  interior  of  the 
house,  having  an  aspirating  effect  on  the  ground  air,  may 
cause  the  latter  to  be  drawn  into  the  rooms  ; it  is  quite  con- 
ceivable that  microbial  forms  of  life  may  effect  an  entrance 
into  dwellings  by  these  means.  The  aspirating  effect  of 
blockhouses  and  tents  has  already  been  discussed. 

Interior  of  Buildings. 

Water-closets. — Notice  position  of  water-closets.  They 
should  be  placed  next  to  the  external  walls  of  the  house.  In 
some  married  quarters  they  are  placed  at  the  ends  of  the 
verandas.  This,  for  some  reasons,  is  a good  position  ; on 
the  other  hand,  it  causes  the  accommodation  to  be  limited. 
The  closet  should  be  ventilated  into  the  external  air.  I 
remember  a closet,  in  Edinburgh,  which  was  ventilated 
directly  into  the  kitchen.  Notice  the  pattern  of  water-closet ; 
if  the  latter  is  supplied  from  a cistern,  ascertain  whether  the 
cistern  supplies  any  other  part  of  the  house.  A cistern 
which  supplies  a water-closet  should  not  contain  water  for 
any  other  purpose. 

Water-supply. — Inquire  whether  the  water-supply  is  on 
the  constant  or  the  intermittent  system,  and  if  the  latter, 
examine  carefully  the  position  of  the  drinking-water  cistern, 
and  see  that  it  is  sufficiently  protected.  The  intermittent 
system  is  still  in  existence  at  some  stations. 

Kitchen. — Examine  range,  and  means  for  boiling  water. 
Note  also  position  of  scullery  and  pantry,  particularly  in 
reference  to  that  of  the  water-closet. 

Rooms. — Count  number  of  rooms  and  ascertain  the  purpose 
for  which  each  is  intended.  See  that  each  room  is  provided 
with  a fireplace,  and  note  the  means  of  ventilation.  The 
usual  mechanical  contrivances  are  rarely  satisfactory  in  the 
absence  of  properly-constructed  windows.  As  already  pointed 
out,  Professor  Glaister’s  design  for  window  ventilation  would 
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be  admirably  adapted  for  quarters.  Ascertain  whether  the 
woodwork  of  the  sashes  and  frames  of  windows  is  properly 
seasoned,  and  that  the  movement  is  sufficiently  free.  I 
recently  saw  a row  of  married  quarters,  which  had  only 
been  in  occupation  a few  days,  in  which  the  windows  were 
hermetically  sealed,  owing  to  the  expansion  of  the  unseasoned 
wood  in  the  window-frames,  after  a heavy  rain-storm.  The 
interiors,  occupied  by  a mixed  population  of  men,  women, 
and  children,  were,  to  say  the  least  of  it,  unpleasant. 

Roofs. — Note  materials  used  in  construction  of  roof,  and 
also  whether  there  is  a ceiling  in  the  upper  rooms.  There 
should  always  be  an  air-space  between  the  ceiling  of  the 
highest  room  and  the  roof.  Tile  roofs  are  very  common  in 
Bengal  and  the  Punjab  ; when  unprovided  with  a ceiling 
they  are  sanitary  abominations.  The  tiles  are  good  con- 
ductors of  heat,  and  in  the  hot  weather  they  are  a source  of 
very  serious  danger.  A room  may  also  be  rendered  abso- 
lutely uninhabitable  by  the  heat  radiating  from  a metal  roof, 
in  the  absence  of  a properly-constructed  ceiling  and  air-space. 
In  St.  Helena,  and  in  some  parts  of  South  Africa,  corrugated- 
iron  roofs  without  a ceiling  and  air-space  are  common.  The 
resulting  heat  and  discomfort  are  indescribable.  Roofs  of 
the  above  kind — either  tile  or  metal — are  as  objectionable  on 
the  score  of  cold,  in  the  winter,  as  they  are  on  that  of  heat, 
during  the  summer. 

Lighting. — If  gas  is  laid  on,  note  the  rooms  in  which 
burners  are  placed.  An  extra  burner  may  be  a great  con- 
venience to  future  inmates,  and  would  generally  be  installed 
on  the  recommendation  of  a board. 

Hospitals  and  Barracks. 

The  main  points  to  be  noted  in  examining  the  dwelling- 
houses  allotted  as  quarters  apply  equally  to  hospitals  and 
barracks.  The  general  arrangements  of  hospital  wards, 
lighting  from  windows,  bath  and  lavatory  accommodation, 
and  position  of  beds,  are  matters  of  common  experience. 

The  cubic  and  floor  space  allowed  for  patients  is  a matter 
of  regulation,  so  that  there  are  only  a few  points  that  need 
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be  mentioned  here.  In  some  of  our  military  hospitals  the 
latrines  are  too  near  the  wards  ; a cross  ventilated  passage 
should  always  intervene.  Plank  floors  are  undesirable.  They 
are  very  difficult  to  keep  clean,  as  dirt  accumulates  in  the 
crevices.  A parquetted  floor  is  far  preferable,  but  would  be 
decidedly  costly.  The  floors  of  wards,  in  some  hospitals,  are 
constructed  of  teak ; this  is  the  case  at  St.  Helena,  and,  I 


FIG.  39. — WARD  IN  CONNAUGHT  HOSPITAL. 
Photograph  by  Sergeant-Major  A.  Harwood,  R.A.M.C. 


believe,  at  Woolwich  ; if  well  rubbed  with  paraffin  and  bees- 
wax,* these  floors  are  very  easy  to  keep  clean,  and  the  teak 
is,  of  course,  most  durable. 

Ventilation  is  usually  obtained  by  one  or  other  of  the 
devices  already  mentioned. 

In  addition  to  points  previously  mentioned,  there  is  one 
matter  which  should  always  call  for  attention  in  inspecting 
any  building  intended  for  barracks — viz.,  the  establishment 


* ‘ Ronuk’  is  commonly  used  at  present.  It  seems  to  answer  well. 


MISCELLANEOUS  MATTERS 


367 


of  properly-constructed  urinals  for  the  various  rooms.  In 
some  barracks  a system  obtains  of  placing  urine-tubs  outside 
the  rooms,  but  inside  the  buildings.  In  one-story  barracks 
the  men  can  easily  go  outside  to  micturate,  but  with  buildings 
two  or  three  stories  high  a more  convenient  arrangement 
has  to  be  made,  and  in  some  cases  this  takes  the  form  of  the 
tubs  just  mentioned.  The  sanitary  aspect  of  this  arrange- 
ment scarcely  needs  comment. 

In  foreign  stations  the  general  arrangement  and  structure 
of  barracks  and  hospitals  have  to  conform  to  local  require- 
ments, and  a detailed  discussion  of  the  matters  involved  in  this 
connection  would  be  impossible.  In  some  cases,  as  at  Cairo, 
existing  buildings  are  utilized  for  both  the  above  purposes. 

One-story  structures,  with  wide  doorways  and  verandas, 
constitute,  in  general  terms,  the  form  of  either  barrack  or 
hospital  best  adapted  to  the  tropics  and  hot  countries 
generall}^  Local  conditions  having  been  considered, 
common-sense  principles  of  sanitation  will  lead  to  a 
decision  as  to  the  suitability  of  any  building  for  the  purpose 
intended  by  its  designer. 

Equipment. 

The  average  weight  carried  by  the  British  soldier  in  march- 
ing approximates  to  40  pounds  or  thereabouts.  Exact 
figures  are  of  little  or  no  value  ; for  instance,  the  weight 
carried  at  the  close  of  a day  during  which  an  engagement 
has  taken  place  is  quite  different  from  that  with  which  the 
soldier  has  started,  as  his  ration  has  probably  been  eaten, 
his  water-bottle  emptied,  and  his  rounds  fired.  A great  im- 
provement was  effected  by  the  abolition  of  the  valise  and  the 
substitution  of  the  regimental  transport  for  the  soldier  him- 
self. In  foreign  armies  men  are  still  weighted  down  with 
the  mass  of  material  they  are  condemned  to  carry.  The 
manner  in  which  the  weight  is  distributed  on  the  person,  in 
our  army,  may  be  gathered  from  an  inspection  of  Figs.  40 
and  41.  Figs.  42  and  43  show  equiprr.ent  of  native  dhoolie 
bearer.  Figs.  44  and  45  show  the  mode  of  carrying  equip- 
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ment  in  the  United  States  Army  Hospital  Corps,  and  Fig.  46 
shows  United  States  infantry  officer  in  field  kit. 

Putties  are  largely  used  in  our  army.  They  are,  generally 
speaking,  a protection  against  wet,  stings  of  insects,  thorns, 
sand,  etc.  They,  however,  present  certain  disadvantages, 
as  they  tend  to  cramp  the  muscles  of  the  calf,  and,  in  some 


FIG.  40. — SOLDIER,  R.A.M.C., 
IN  MARCHING  ORDER  — 
FRONT  VIEW. 


FIG.  41. — SOLDIER,  R.A.M.C., 
IN  MARCHING  ORDER  — 
BACK  VIEW. 


Photographs  by  Sergeant-Major  A,  Harwood,  R.A.M.C. 


persons,  produce  unbearable  irritation.  They  are  also  hot, 
and  the  weight,  particularly  when  wet,  is  a disadvantage 
which  cannot  be  overlooked.  Leggings,  whether  of  drill, 
canvas,  or  leather,  have  the  advantage  of  being  lighter  and 
more  comfortable  than  the  putties,  but  the}'  certainly  do  not 
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afford  the  same  protection ; if  worn  at  all,  they  should  lit  well 
over  the  boot,  and  reach  almost  to  the  knee,  as  shown  in 
Figs.  44  and  45.  The  short  leather  leggings  worn  by  our 
infantry  occasionally  chafe  the  leg,  as  they  terminate  just 
below  the  swelling  of  the  calf,  where  friction  would  tend  to 
come  into  play. 


FIG.  42.— NATIVE  DHOOLIE 
BEARER  IN  FIELD  KIT — 
FRONT  VIEW. 


FIG.  43.— NATIVE  DHOOLIE 
BEARER  IN  FIELD  KIT — 
BACK  VIEW. 


In  the  Ashanti  Expedition  of  1895  to  i8g6,  putties  were 
found  to  be  more  generally  useful  than  any  form  of  leggings. 
‘ The  leggings  issued,  which  were  of  canvas  or  drill,  were  not 
suitable,  as  they  soon  became  wrinkled  and  fell  down  the  leg. 
They  also  let  wmter  through.  Putties  are  without  doubt 
more  comfortable  and  more  suitable  than  leggings,  but  it  is 

24 
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necessar}^  that  the  men  should  be  carefully  instructed  in  the 
proper  way  of  putting  them  on.  When  once  that  has  been 
learned,  there  is  no  chance  of  the  puttie  coming  off,  and  the 
feeling  of  warmth,  support,  and  comfort  which  they  give  is 
greater  than  can  be  obtained  from  any  other  article  of  leg- 
dress.  It  has  been  said  they  are  apt  to  get  torn,  and  to  be 


no  protection  against  thorns.  All  I can  say  is  that  I wore 
one  pair  all  through  the  expedition  ; it  was  necessary  for  me 
on  one  or  two  occasions  to  go  through  the  bush  in  a way 
and  to  an  extent  that  no  one  else  had  to  do,  yet  my  putties 
neither  came  off,  let  thorns  through,  nor  got  torn,  while  they 


Photographs  by  Sergeant  First-Class  Julius  Leithinger,  United  States  Army 

Hospital  Corps. 


FIG.  44. — SOLDIER,  UNITED 
STATES  ARMY  HOSPITAL 
CORPS — FRONT  VIEW. 


FIG.  45. — SOLDIER,  UNITED 
STATES  ARMY  HOSPITAL 
CORPS — PACK  VIEW. 
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kept  my  legs  dry  and  warm,  though  I had  to  wade  through 
marshes  and  streams.’* 

There  doe?  not  appear  to  be  much  question  as  to  which 
article  was  the  more  useful,  although  I cannot  quite  agree 
in  the  statement  concerning  the  comfort  of  putties. 


FIG.  46. — UNITED  STATES  ARMY  INFANTRY  OFFICER. 

Sketched  by  Captain  A.  N.  E.  Browne,  the  Highland  Light  Infantry.”' The 
ends  of  the  cloak  not  being  in  contact,  the  hand  can  be  easily  brought  to  the 
side  ; a practical  and  common-sense  arrangement. 


Tents  and  Huts. 

Tents. 

One  of  the  very  best  tents  for  service  is  the  European 
Private  (Indian  Pattern)  Tent.  The  sides  can  be  removed, 

* Army  Medical  Report,  by  Surgeon-General  Sir  William  Taylor, 
vol.  xlvii.,  Appendix  III. 
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and  effectual  ventilation  thus  secured.  These  tents  were 
favourably  reported  on  in  South  Africa.  The  supporting 
ropes  are  made  of  cotton,  and  practically  unshrinkable  when 
wet  ; this  is  a great  advantage.  The  disadvantages  of  the 
tent  are  found  in  its  weight,  which  is  about  600  pounds, 
and  also  in  the  fact  there  is  no  ridge  or  roof  ventilation. 
Another  excellent  tent  is  the  tortoise  tent.  It  has  been  well 
spoken  of  in  a paper  read  before  the  meeting  of  the  British 
Medical  Association  in  1904  at  Oxford.  Surgeon-Major  C.  R. 
Kilkelly,  C.M.G.,  the  author  of  the  paper,  at  the  same  time 
drew  attention  to  the  cumbersome  nature  of  the  hospital 
marquee.  The  last-named  tent  is  certainly  comfortable,  but 
the  labour  of  erection  is  a serious  drawback  to  its  use  ; its 
weight  is  512  pounds. 

The  very  worst  tents  imaginable  are  the  bell-tents,  which  up 
to  the  present  have  been  the  usual  means  of  shelter  adopted  for 
field  hospitals.  It  is  satisfactory  to  know  that  they  received 
condemnation  in  an  excellent  paper  read  by  Brigade-Surgeon 
Lieutenant-Colonel  Giles  at  the  meeting  just  named  ; the 
views  of  this  officer,  from  his  long  experience  and  well- 
known  association  with  the  volunteer  movement,  should 
carry  particular  weight ; my  own  experience  leads  me  to 
fully  endorse  the  opinions  expressed  by  him.  The  tents 
are  badly  ventilated,  at  any  time,  and  when  the  flies  are  let 
down  and  the  doors  laced  up  they  are  not  ventilated  at  all. 
The  largest  has  an  internal  capacity  of  672  cubic  feet,  and 
the  tent  is  supposed  to  accommodate  fifteen  soldiers  or  four 
patients.  It  is  believed  that  these  tents  are  shortly  to  be 
abolished,  and  will  be  replaced  by  a modification  of  the 
Indian  Pattern  European  Private  Tent  described  above. 
They  have  probably  remained  in  the  favour  for  the  reason 
that  they  are  readily  pitched  and  weigh  approximately 
45  pounds  each. 

The  service-tent,  in  use  in  India,  is  a vast  improvement 
on  the  bell-tent.  The  general  appearance  of  field-hospital 
service-tents  is  shown  in  Figs.  47  and  48.  In  South  Africa 
the  contrast  between  the  service  and  the  bell  tents  could 
scarcely  fail  to  impress  all  whose  duties  brought  them  into 


FIG.  47.— SERVICE-TENT  FOR  THE  USE  OF  MEN  IN  INDIAN  FIELD  HOSPITALS. 
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contact  with  the  sick  and  wounded  in  the  field.  The  Indian 
field  hospitals  were  alone  provided  with  the  former  kind 
(Fig.  48).  Whatever  design  of  tent  is  adopted,  a great 
point  to  be  remembered  is  that  the  outer  flies  should  be 
so  fixed  as  to  provide  a free  current  of  air  between  them 
and  the  body  of  the  tent.  The  Indian  tent  for  patients  is 


FIG.  48. — SERVICE-TENT  FOR  PATIENTS  IN  INDIAN  FIELD  HOSPITALS. 

Photograph  by  Captain  Byrnes,  T.S.M.I"). 


certainly  susceptible  of  improvement  in  this  respect  (see 
figure).  Although  possessed  of  comparatively  low  powers 
of  heat  conduction,  air,  when  stagnant,  is  capable  of  allowing 
the  passage  of  heat  to  an  extent  which,  in  the  present  case, 
tends  to  nullify  the  object  with  which  the  external  flies  are 
designed.  For  this  reason  a bell-tent  furnished  with  ex- 
ternal flies  closed  at  the  top  does  not  differ  to  any  really 
marked  degree,  in  its  protective  powers  against  heat,  from  a 
tent  provided  with  only  a single  thickness  of  canvas. 
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No  general  account  of  tents  would  be  complete  without 
reference  to  the  admirable  design  of  Captain  Munson, 
United  States  Army.  The  following  is  Captain  Munson’s 
official  description  of  his  improvements  in  tentage  : 

‘ With  the  military  occupancy  of  our  new  island  acquisi- 
tions the  unsuitability  for  tropical  climates  of  our  regulation 
tentage,  particularly  that  used  for  the  shelter  of  the  sick, 
became  at  once  apparent.  While  not  seriously  defective 
when  used  under  the  conditions  of  weather  and  temperature 
for  which  they  were  originally  designed,  the  several  types  of 
tent  used  in  our  service  are  all  intensely  hot  and  close  under 


FIG.  49 —MUNSON  TINT. 


the  vertical  sun  and  in  the  humid  atmosphere  of  the  tropics. 
With  reference  to  the  hospital  tent,  these  undesirable  quali- 
ties appeared  to  be  presumably  due— 

‘ I.  To  the  impingement  of  the  direct  solar  rays  upon  the 
single  thickness  of  canvas  of  the  walls  and  sides. 

^2.  To  the  insufficient  air-space  and  limited  opportunity 
for  the  movement  of  air  between  the  fly  and  roof  of  the 
tent. 

‘ 3.  To  the  inadequate  size  and  improper  location  of  the 
openings  for  ventilation. 

‘ After  some  consideration  the  writer  suggested  the  follow- 
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ing  changes  in  the  regulation  hospital  tent,  which  it  was 
believed  would  materially  improve  the  latter  for  service  in 
the  Torrid  Zone : 

‘ First.  That  the  present  tent-fly  be  enlarged  2 feet  in 
length  and  4 feet  in  width. 

^ Second.  That  this  fly  be  raised  upon  a light  false  ridge 
placed  I foot  above  the  true  ridge,  this  false  ridge  being 
4 feet  longer  than  the  true  ridge,  and  projecting  2 feet  to 
the  front  and  rear.  This  is  accomplished  by  lengthening 
the  present  pole-pins  by  i foot,  and  providing  two  suitable 
metal-lined  sockets  in  the  false  ridge  for  their  reception. 
This  false  ridge  is  provided  with  a short  pin  on  the  upper 
aspect  of  each  extremity  to  keep  the  canvas  in  position, 
while,  to  facilitate  transportation,  this  false  ridge  is  divided 
obliquely  in  the  centre  and  enclosed  in  a galvanized-iron  box 
to  form  the  joint. 

‘ Third.  That  the  canvas  comprising  the  top  of  the 
tent  be  cut  out  for  a space  2 feet  wide  on  each  side 
of  the  ridge  and  running  the  entire  length  of  the  tent, 
except  I foot  front  and  rear.  The  canvas  thus  removed 
is  replaced  by  heavy  rope-netting  having  a mesh  about 
2 inches  square. 

‘ Fourth.  That  the  tent-fly  be  white  in  colour,  to  better 
reflect  the  heat  rays,  while  the  tent  itself  is  drab,  to  render 
the  light  in  the  interior  properly  subdued. 

‘ Through  the  kindness  of  the  Surgeon-General,  a tent 
made  on  the  above  plan  was  sent  to  Washington  Barracks 
for  trial,  as  a result  of  which  trial,  extending  over  a number 
of  weeks,  I feel  justified  in  making  the  following  claims  for 
this  tent  : 

‘ First.  That  with  walls  down  this  tent  in  a summer  or 
tropical  temperature  will  be  from  7°  to  10°  cooler  than  the 
regulation  hospital  tent,  and  from  10°  to  18°  cooler  than  the 
new  model  conical  wall-tent.  This  fact  was  determined  by 
pitching  these  three  tents  closely  together  and  observing  the 
inside  temperatures,  as  also  that  under  the  dense  shade  of  a 
neighbouring  tree.  The  following  readings  were  obtained 
by  consecutive  observations  : 
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Improved 

Hospital 

Tent. 

Present-style 

Hospital 

Tent. 

New  Model 
Conical  Wall- 
tent. 

Dense 

Shade. 

First  reading  ... 

84‘o 

89’o 

93’5 

79'5 

Second  reading 

86-0 

94’5 

94 ‘o 

803 

Third  reading  ... 

86'o 

93-0 

97 'o 

83-0 

Fourth  reading 

89-5 

99-0 

io7'o 

84'o 

' Fifth  reading  ... 

93-0 

97-5 

io6’5 

86-0 

‘ These  five  readings  show  an  average  temperature  of  94*5° 
for  the  regulation  hospital  tent,  and  87*5°  for  the  improved 
hospital  tent,  an  average  differenee  of  7°.  On  one  occasion, 
subsequent  to  the  above,  a difference  of  10*5°  was  noted. 
As  compared  with  the  conical  wall-tent  the  difference  was 
even  more  marked,  ranging  from  a minimum  of  9*5°  to  a 
maximum^  of  i8'5°  in  favour  of  the  improved  tent. 

' Second.  That  with  walls  rolled  up  this  tent  averages  with 
summer  temperature  4°  or  5°  cooler  than  the  old-style 
hospital  or  conical  wall-tent,  closely  approaching  the  tem- 
perature of  dense  shade  from  foliage. 

‘ Third.  That  this  tent,  owing  to  its  free  ventilation  (as  at 
present  planned,  it  has  48  square  feet  of  ventilating  space, 
where  the  old-style  tent  has  about  two-thirds  of  i foot),  is 
nearly  as  cool  with  walls  down  as  with  walls  up,  an  average 
difference  of  only  3°  or  4°  being  noted.  This  property  is  of 
particular  value  for  hospital  tentage,  where  the  seclusion  of 
the  sick  and  their  immunity  from  intense  light  and  dis- 
turbing outside  influences  will  do  much  toward  promoting 
recovery. 

‘ Fourth.  That  in  case  of  necessity  more  than  the  six 
patients  ordinarily  allotted  to  each  hospital  tent  may  be 
safely  placed  in  this  tent,  since  the  ventilation  is  so  free  that 
the  inmates  are  practically  in  the  open  air. 

‘ Fifth.  That  when  several  of  these  improved  tents  are 
pitched  together  to  form  a hospital  ward  a continuous  roof 
is  formed  by  the  large  flies,  while  the  tents  are  them- 
selves located  4 feet  apart,  thus  dividing  the  ward  into 
tent  sections,  permitting  free  lateral  ventilation,  allowing 


FIG.  50. — FIELD  HOSPITAL,  UNITED  STATES  ARMY  : MUNSON  TENTS  ARE  SEEN  TOWARDS  THE  BACKGROUND* 
Photograph  by  Sergeant  First-Class  Julius  Leithinger,  United  States  Army  Hospital  Corps. 
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entrance  or  egress  of  the  inmates  of  each  tent  without 
the  necessity  of  passing  through  the  other  tents  of  the 
ward,  permitting  the  ready  isolation  of  each  tent  section 
in  the  case  of  contagious  disease,  and,  finally,  in  furnishing 
a covered  inter-space  which  may  be  excellently  utilized 
for  the  shelter  of  ward  property  or  the  recreation  of 
convalescents. 

‘ Sixth.  That  the  total  weight  of  this  tent  is  increased,  as 
compared  with  the  old  tent,  only  by  the  slight  additional 
weight  of  the  light  false  ridge  and  the  extra  canvas  of 
the  fly. 

‘ Seventh.  That  the  portability  of  the  new  tent  is  the  same 
as  the  old-style  tent,  since  the  long  false  ridge  is  made  in 
two  parts  to  facilitate  transportation. 

‘ Eighth.  That  no  great  or  costly  changes  in  the  existing 
hospital  tentage  are  necessary,  and  that  the  tentage  now 
in  use  may  be  readily  remodelled  on  the  improved  plan 
suggested. 

‘ Ninth.  That  in  case  of  loss  or  injury  to  the  false  ridge  or 
large  fly  the  present-style  fly  may  be  used  and  will  give 
perfect  protection  to  the  interior  when  placed  on  either  the 
true  or  false  ridge. 

‘ Tenth.  That  in  case  this  tent  is  at  any  time  required  for 
use  during  cold  weather,  it  may  readily  be  made  as  snug  as 
the  old  tent  by  merely  placing  an  ordinary  fly  over  the  true 
ridge  under  the  false  ridge  and  large  fly,  and  pegging  it 
down,  so  that  the  smaller  fly  will  lie  against  the  tent  roof, 
and  thus  close  the  large  ventilating  opening. 

‘ Eleventh.  That  this  tent  is  as  stable  as  the  ordinary 
hospital  tent.  This  fact  has  been  amply  demonstrated  by 
the  high  winds  which  have  on  several  occasions  prevailed 
during  the  period  in  which  this  tent  was  undergoing  trial. 
This  tent  is  preferably  pitched  with  a double  set  of  guy-pins, 
and  hence  is  more  firmly  held  to  the  ground  than  the  old- 
style  tent. 

‘ Twelfth.  That  by  the  use  of  the  overhanging  fly  and  the 
corner  fly  guy-ropes,  stretched  at  the  proper  angle,  the 
necessity  for  the  use  of  the  long  and  inconvenient  end- 
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stays  required  to  steady  the  old-style  tent  is  done  away 
with. 

‘ The  above  claims  are  borne  out  by  the  reports  submitted 
by  the  special  inspectors  of  the  medical  and  Inspector- 
General’s  departments  detailed  to  investigate  and  report  as 
to  the  advantages  and  practical  utility  of  this  tent,  as  a result 
of  which  reports  this  tent  has  been  adopted  by  the  board  of 
equipment  for  use  in  the  military  service.’* 

The  above  report  is  worth  careful  study,  as  it  illustrates 
the  advantages  of  a principle — viz.,  free  ventilation  beneath 
flies — which  should  be  adopted  in  all  forms  of  tentage. 

An  excellent  modification  of  the  ‘ Munson  ’ tent  is  the 
' Hubert  ’ tent.  This  tent  was  in  use  in  the  mth  Canadian 
Field  Hospital  in  South  Africa.  A Board  of  Medical 
Officers  report  on  it  as  follows  : 

^ The  Board  have  formed  a very  high  opinion  of  this  tent, 
and  consider  it  very  suitable  for  both  mobile  work  in  the 
field,  and  for  stationary  work.  It  is  far  superior  to  any 
pattern  tent  which  they  have  seen  in  South  Africa,  and 
would  strongly  advise  its  introduction  in  our  field  equip- 
ment, f 

^ ^ ^ 

‘ It  is  oblong,  has  low  walls,  an  angular  roof  with  ridge, 
and  beneath  this  roof  the  tent  proper,  separated  from  the 
roof  by  an  interval  capable  of  variation,  but  usually 

I foot. 

‘ The  tent  proper  is  nearly  square  in  shape,  the  length 
being  16  feet,  the  breadth  fifteen  feet.  The  height  of  the 
side-walls  is  gj  feet,  and  the  entire  height  to  the  inner  roof 

II  feet.  The  cubic  accommodation  works  out  at  1740  cubic 
feet. 

‘ The  tent  proper  is  made  of  duck,  which  is  heavier  than 
that  of  the  outer  fly.  It  is  made  up  of  six  lengths.  The 
centre  four  of  these  are  shorter  at  the  upper  end,  thus 

* Report  of  the  Surgeon-General  of  the  United  States  Army  for  the 
Fiscal  Year  ending  June,  1899,  pp.  230-232. 

t Report  of  Surgeon-General  Sir  W.  D.  Wilson,  K.C.M.G.,  on  the 
Medical  Arrangements  in  the  South  African  War,  p.  88. 
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leaving  a space  which  is  filled  in  with  netting  for  purposes 
of  ventilation. 

^ * 

' The  tent  is  capable  of  holding  on  stretchers  ten  patients 
comfortably,  and  twelve  with  the  stretchers  nearly  touching. 
In  cases  of  great  emergency,  twenty  patients  can  be  accommo- 
dated on  blankets  on  the  ground.  If  fitted  with  beds  of  the 
Lawson-Tait  pattern,  seven  patients  could  be  comfortably 
accommodated.’* 

The  weight  of  the  tent  is  150  pounds,  and  it  takes  four 
men  to  pitch  it. 

Guy-ropes  of  unshrinkable  cotton  are  quite  worthy  of  an 
extended  trial.  The  shrinkage  of  the  ordinary  ropes  is  a 
matter  of  common  experience ; not  only  is  it  a source  of 
worry  and  discomfort,  but  is  a very  serious  danger  in  the 
case  of  sick  or  wounded  men.  If  the  loosening  of  the  ropes 
is  omitted  on  a rainy  night,  there  is  a very  good  chance  of 
the  tent  being  down  in  the  morning. 

Huts. 

Corrugated -iron  huts  are  easily  erected  on  service,  and 
special  knowledge  is  not  required  for  the  purpose,  but 
certain  points  are  essential  in  their  construction.  They 
should  be  lined  either  with  wood  or  felting.  Genuine  match- 
boarding is  not  likely  to  be  obtainable  in  the  field.  Felting, 
for  many  reasons,  is  not  desirable  when  wood  can  be  obtained. 
The  smell  of  the  former  is  disagreeable,  and  it  is  difficult  to 
keep  clean.  Felting  placed  between  the  wood  and  the  iron, 
from  its  low  conducting  powers,  protects  well  against  either 
heat  or  cold,  and  the  disadvantages  just  referred  to  are 
materially  lessened.  If  felting  is  not  used  a ventilated  air- 
space should  be  left  between  the  wood  and  the  iron.  If 
the  two  latter  are  in  immediate  contact,  the  conducting 
power  of  the  iron  renders  the  interior  of  the  hut  either 
oppressively  warm  in  summer  or  bitterly  cold  in  winter. 
We  had  huts,  of  corrugated  iron  and  wood,  constructed  on 

* Report  of  Surgeon-General  Sir  W.  D.  Wilson,  K.C.M.Gi.,  on  the 
Medical  Arrangements  in  the  South  African  War,  pp.  331  and  333. 
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the  above  lines  at  Olivier’s  Hoek  in  the  Drakensberg,  during 
the  winter  and  spring  of  igo2.  They  were  a vast  improve- 
ment on  the  tents,  and  the  verandas,  which  were  in  some 
cases  provided,  constituted  an  additional  comfort.  Some 
form  of  wooden  flooring  in  either  huts  or  tents  is  most 
desirable.  Earth,  even  if  rammed  hard,  gets  horribly  foul  in 
a short  time.  There  should  be  the  freest  ventilation  possible 
between  wooden  floorings  and  the  ground  ; the  latter,  beneath 
huts,  should  be  covered  with  concrete  or  the  like.  Old  pieces 
of  canvas  do  not  make  a bad  floor,  as  they  can  be  taken  out 
daily  and  sluiced  in  water  and  exposed  to  the  air,  and,  in 
warm  weather,  dried  in  the  sun.  It  may  here  be  incidentally 
observed  that  the  bactericidal  powers  of  sunlight  are  not 
utilized  on  service  as  fully  as  they  might  be.  It  is  an  excellent 
plan  not  only  to  strike  tents  for  as  many  hours  of  the  day  as 
possible,  but  also  to  expose  articles  of  clothing,  etc.,  whenever 
possible  to  the  full  glare  of  the  sunlight.  It  is  not  necessary 
to  strike  the  Indian  service-tent  (Fig.  47),  as  the  canvas  on 
each  side  can  be  thrown  over  the  ridge-pole.  The  canvas 
can  be  raised  on  either  side  alternately  according  to  the 
direction  of  the  rays  of  the  sun. 

Position  of  Latrine,  Kitchen,  etc. 

The  distance  between  the  latrines  and  the  remainder  of 
the  camp  is  not  invariably  studied  with  the  attention  that 
its  importance  deserves.  It  only  requires  a little  thought 
to  make  arrangements  of  a satisfactory  nature,  and  a good 
deal  more  in  this  direction  might  be  left,  with  advantage, 
to  the  medical  officer.  Even  in  held  hospitals  the  arrange- 
ments, particularly  as  regards  kitchens  and  latrines,  are  often 
defective,  as  the  positions  have  to  be  settled  with  a view 
to  the  presence  or  otherwise  of  troops  in  the  immediate 
vicinity.  If  it  were  an  invariable  rule  that  field  hospitals 
should,  when  circumstances  permit,  stand  for  all  practical 
purposes  by  themselves,  medical  officers  would  always  be 
able  to  make  dispositions  suitable  to  the  requirements  of 
health  and  comfort. 

A plan  of  a United  States  field  hospital  is  shown  in  Fig.  51. 
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The  general  arrangement  is  excellent,  and  it  is  particularly 
noteworthy  that  the  distance  to  the  patients’  latrine  is  laid 
down  as  part  of  the  general  scheme. 
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Marches, 

So  much  has  been  said  or  written  on  this  connection  that 
there  is  little  to  add  to  an  already  w^ell-worn  subject.  There 
are,  nevertheless,  a few  points  which  may  bear  mention 
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without  risk  of  aggressive  repetition.  One  is  the  subject 
of  halts.  These  should  be  frequent  and  short.  Men  can 
thus  fall  out,  for  purposes  of  Nature,  without  the  risk  of 
becoming  stragglers,  and  it  gives  also  an  opportunity  for 
adjusting  articles  of  equipment  or  dress  which  have  become 
displaced,  and  are  causing  pain  or  discomfort.  A long  halt 
gives  the  muscles  time  to  stiffen,  and  the  men  are  also  apt  to 
become  thoroughly  chilled.  The  principle  of  short  halts  was 
adopted  in  Lord  Roberts’  historic  march  to  Kandahar,  and 
it  fully  proved  its  value  by  the  result  achieved. 

Another  question  is  that  of  refreshments.  A hastily-eaten 
lump  of  bully  beef  with  a corresponding  quantity  of  biscuit, 
the  repast  washed  dowm  with  a draught  of  tepid  water,  is 
certainly  unappetizing,  even  if  it  is  nothing  worse.  Taken 
under  the  fatiguing  conditions  of  a march,  it  may  lie  un- 
digested in  the  stomach,  and  may  thus  prove  to  be  the  direct 
cause  of  sickness  and  inefficiency.  When  it  is  possible,  an 
advanced  party,  having  lighted  a hre,  should  prepare  soup 
from  some  of  the  concentrated  and  handy  preparations  on 
the  market.  The  soups,  in  themselves,  may  not  have  much 
nourishing  power,  but  they  are  excellent  stimulants,  and  this 
effect  is  not  followed  by  harmful  reaction,  and  they  certainly 
help  digestion.  The  dry  biscuit  being  broken  up  and  soaked 
in  the  soup  by  the  party  acting  as  cooks,  the  whole  would 
form  a comfortable  and  readily  assimilable  meal,  and  one 
that  could  be  prepared  without  unreasonable  difficult}^  Tea 
is  an  excellent  restorative,  and  might  well  be  considered  as 
an  alternative  for  soup  if  the  latter  is  not  available.  The 
principal  meal  of  the  day  should  be  taken  wTen  the  march  is 
completed;  and,  as  already  indicated,  if  the  men  are  exhausted, 
alcohol  in  the  form  of  spirits  may  be  issued  with  great 
advantage.*  The  importance,  on  service  or  anywhere  else, 
of  an  early  cup  of  hot  tea,  coffee,  or,  best  of  all,  cocoa,  before 
undergoing  exertion,  is  too  well  known  to  need  prolonged 
mention. 

ITe  importance  of  a palatable  meal  after  great  exertion  need  scarcely 
be  pointed  out.  The  culinary  efforts  common  in  South  Africa  were  con- 
clusive evidence  of  the  necessity  for  general  instruction  in  field  cooking. 
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Close  formation  should  be  avoided  as  far  as  possible,  as 
even  in  the  open  the  effects  of  the  accumulation  of  respiratory 
products  become  apparent. 

Foot-soreness  must  be  combated  by  cleanliness  and  the 
common-sense  care  of  the  feet.  Cotton  socks  should  be 
absolutely  prohibited. 


Washing  of  Clothes. 

This  is  a matter  which  is  apt  to  be  neglected  on  service, 
and  it  should  be  one  of  the  duties  of  the  medical  officer 


FIG.  52. — DHOBIS  WASHING  CLOTHES  IN  THE  JUMNA. 


to  ascertain  if  any  arrangements  exist  for  the  efficient  per- 
formance of  this  service.  Vermin  quickly  appear  in  the 
clothing  and  on  the  persons  of  the  men,  so  that  medical 
inspections  as  to  cleanliness  should  be  made  with  a minute- 
ness which  is  scarcely  necessary  under  peace  conditions  at 
home,  or  elsewhere.  In  India  the  arrangements  for  washing 
clothes  are  most  unsatisfactory.  The  nature  of  the  dhobi’s 
work  has  already  been  alluded  to,  but  in  addition  to  the 
absence  of  all  ordinary  skill  or  care,  the  washing  is  carried 
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out  in  any  dirty  stream  that  may  happen  to  suit  the  native 
idea  of  convenience.  I once  saw  clothing,  belonging  to  what 
was  considered  a respectable  hotel,  being  washed  in  little 
better  than  a filthy  drain  flowing  directly  from  the  native 
quarter.  At  Delhi  nearly  all  the  washing  is  carried  out  in 
the  Jumna,  a stream  which,  in  the  neighbourhood  of  the  city, 
is  horribly  foul  (Fig.  52).  There  is  no  doubt  that  handker- 
chiefs and  other  articles  of  intimate  use  have  been  subjected, 
in  the  so-called  process  of  washing,  to  what  is  in  reality 
soakage  in  water  polluted  with  unnamable  filth.  Besides 
the  unspeakably  disgusting  suggestions  awakened  by  such  an 
association  as  the  above,  the  dangers  attendant  on  this  dis- 
regard of  sanitation  must  be  of  a most  pressing  nature,  and 
it  is  no  far-fetched  idea  to  accept  the  possibility  of  the  spread 
of  cholera,  dysentery,  enteric  fever,  and  other  diseases  by 
these  means  ; and  the  subject  is,  in  consequence,  fully  worthy 
of  the  earnest  attention  of  official  authorities,  and,  in  fact,  of 
all  European  residents  in  India.  Perhaps,  in  the  not  far 
distant  future,  properly-equipped  laundries  will  be  considered 
essential  in  every  cantonment. 

Dangers  in  India  from  Habits  of  Natives. 

In  another  chapter  casual  reference  has  been  made  to  the 
necessity  of  insuring  cleanliness  on  the  part  of  natives  of 
India  who  are  called  upon  to  handle  food.^  The  question 
may  now  be  considered  in  a little  more  detail.  There  is  no 
denying  the  fact  that  the  habits  of  the  average  native  of 
the  lower  class  have  little  to  recommend  them  on  the 
score  of  cleanliness.  Washing  the  person,  as  understood  in 
England,  is  unknown,  and  soap  seems  to  be  a rarity.  A few 
drops  of  water  sprinkled  from  a small  brass  bowl,  just 
sufficient,  probably,  to  spread  the  dirt  over  a wider  area 
than  that  which  it  previously  occupied,  often  take  the  place 
of  a thoroughly  satisfactory  ablution.  From  time  imme- 
m.orial  in  the  East  water  has  been  the  invariable  cleansing 
agent  used  after  certain  acts  of  Nature.  As  the  water  is 
applied  with  the  hand,  and  soap  is  not  used  afterwards,  some 

* See  chapter  on  ‘ Routine  Duties.’ 
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idea  may  be  formed  of  the  filthy  possibilities  present  on  the 
persons  of  the  lower  stamp  of  native  servant. 

Men  to  whom  the  word  cleanliness  is  absolutely  unknown, 
in  its  true  sense,  are  employed  in  bakeries,  kitchens,  dairies, 
and  soda-water  manufactories.  The  above  are,  fortunately,  in 
military  life,  placed  under  European  and  official  control. 
The  excellence  of  the  principle  contained  in  this  arrange- 
ment cannot  be  denied,  and  has  already  been  fully  admitted.^' 
It  only  remains  to  see  that  the  control  is  effectual  from  every 
point  of  view.  Personal  experience  leads  me  to  believe  that 
it  is  so,  but  to  maintain  effectual  control  necessitates  unre- 
laxing vigilance.  No  doubt  there  are  cases  of  lack  of  proper 
supervision,  and  at  inspections  things  are  always  seen  at  their 
best,  although  even  at  surprise  visits  I have,  with  one  excep- 
tion, found  nothing  to  arouse  a suspicion  of  carelessness. 
What,  however,  appears  to  be  wanting  is  a uniform  code  of 
rules  to  apply  to  all  institutions  in  which  articles  of  food  or 
drink  are  prepared  by  native  labour.  Among  any  such  rules 
the  following  might  well  occupy  a prominent  place  : 

1.  That  no  native  should  be  allowed  to  enter  any  kitchen, 
bakery,  etc.,  for  the  purpose  of  carrying  out  any  duty  con- 
nected with  the  preparation  of  food,  without  changing  the 
clothes  which  he  has  been  wearing  outside. 

2.  That  special  clothing  should  be  provided  for  natives 
while  engaged  in  the  work  of  the  nature  now  in  question. 

3.  That  the  clothing  provided  for  this  purpose  should 
never  be  removed,  except  in  the  way  of  duty,  from  a place 
specially  set  apart  for  its  safe  keeping. 

4.  That  before  beginning  any  of  these  duties,  the  whole 
person  should  be  thoroughly  cleansed  with  soap  and  water, 
as,  in  view  of  the  extent  of  the  body  which  low-class  natives 
habitually  expose,  and  which  is  often  foul  in  the  extreme, 
nothing  short  of  complete  ablution  is  satisfactory. 

In  the  district  laboratory  at  Meerut  I made  certain  experi- 
ments with  a view  of  ascertaining  how  far  baking  was  likely 
to  insure  the  absence  of  germs  in  native  - baked  bread. 

* 


See  chapter  on  ‘ Food.’ 
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The  method  adopted  was  simple  in  the  extreme.  The 
loaf  was  cut  in  half  with  a sterilized  knife,  the  crust  having 
been  previously  sterilized  in  a flame.  Thin  slips  of  bread 
were  then  cut  from  the  interior,  held  in  sterilized  forceps, 
and  sewn  in  various  nutrient  media.  Although  up  to  the 
present  I have  been  unable  to  make  any  observation  on  the 
effect  of  baking  on  individual  germs,  there  is  no  doubt  that 
the  process  does  not  sterilize.  It  is  true  that  I have  never 
succeeded  in  detecting  forms  indicative  of  faecal^  contamina- 
tion, but  the  possibility  of  such  surviving  is  beyond  question. 
The  distance  to  which  the  sterilizing  effect  of  the  heat  pene- 
trates into  the  loaf  is  uncertain,  and  probably  varies  with 
the  consistence  of  the  dough  and  other  conditions,  notably 
temperature.  Exact  knowledge  would  be  of  value,  as  safety 
might  be  attained  by  diminishing  the  size  of  the  loaves. 

In  India,  the  European  must  realize  the  fact  that  his  food, 
his  drink,  his  eating  utensils,  his  cooking  utensils,  his  clothing, 
and,  in  fact,  his  belongings  generally,  are  habitually  handled 
by  beings  who  are  in  a chronic  state  of  excremental  pollu- 
tion. There  is  no  question  concerning  the  value  of  sanitary 
measures,  but  until  time  and  education  have  eradicated 
the  ignorance,  the  prejudice,  and  the  superstition  which 
have  descended  from  the  very  dawn  of  history,  and  which 
are  ingrained  by  heredity  in  the  lower  strata  of  the  popula- 
tion, so  long  will  the  wisdom  of  health  administrators  fail  in 
producing  those  results  which  are  found  to  follow,  from  a 
like  cause,  among  the  nations  of  the  West. 


CHAPTER  XXIIl 

PHYSICAL  DETERIORATION  IN  ITS  CONNECTION 

WITH  THE  ARMY 

It  is  a matter  of  general  knowledge  and  widespread  interest 
that  certain  allegations,  derived  from  a variety  of  more  or 
less  authoritative  sources,  have  given  ground  for  a belief  that 
a progressive  ph3^sical  deterioration  is  taking  place  among 
those  classes  of  the  population  from  which  the  ranks  of  the 
army  are  for  the  most  part  recruited.  An  Inter-Depart- 
mental Committee,  appointed  by  the  Duke  of  Devonshire 
as  Lord  President  of  the  Privy  Council,  on  September  2, 
1903,  to  make  a preliminary  inquiry  into  the  subject  as  a 
whole,  have  within  the  past  few  months  made  known  the 
result  of  their  investigations  in  the  form  of  an  elaborate 
report.  The  committee  were  unable  to  discover  accurate 
evidence  of  ‘ any  general  progressive  physical  deterioration  ’ 
such  as  had  been  stated  to  exist.  This  conclusion  is,  of 
course,  eminently  satisfactory,  but  at  the  same  time  the  list 
of  recommendations  framed  by  the  committee  in  the  interests 
of  public  health  show  the  direction  or  directions  in  which 
factors  detrimental  to  the  well-being  of  the  poorer  classes 
of  the  community  unquestionably  lie.  It  may  therefore  be 
useful  to  endeavour  to  sketch  briefly  the  extent  to  which 
these  factors  are  eliminated  or  modifled  in  military  service, 
and  to  obtain  at  the  same  time,  by  these  means,  an  idea  of 
the  effect  which  the  army  produces  on  the  physique  of  the 
nation  at  large. 

The  following  are  matters  which  are  dealt  with  in  certain 
of  the  principal  recommendations  of  the  committee  : 
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1.  Overcrowding. 

2.  Buildings  and  open  spaces. 

3.  Smoke  pollution. 

4.  Register  of  owners  of  houses. 

5.  Law  as  to  insanitary  and  overcrowded  house 

property. 

6.  Medical  inspection  of  factories. 

7.  Workshops. 

8.  Alcoholism. 

g.  Food  and  cookery. 

10.  Cooking  grates. 

11.  Adulteration. 

12.  Milk-supply. 

13.  Feeding  of  infants. 

14.  Milk  depots. 

The  preceding  are  only  a few  headings  out  of  a long  list, 
and  although  it  would  lead  too  far  from  present  purposes  to 
attempt  a seriatim  discussion  of  the  above,  it  is  plain  that 
attention  is  principally  directed  to  the  question  of  food  and 
air,  while  the  influence  of  drink  on  health  is  not  omitted. 
The  committee  are  also  of  opinion  that  the  habits  of  the 
people  themselves  are  largely  accountable  for  conditions 
directly  detrimental  to  health. 

Sir  L.  H.  Ormsby,  in  giving  evidence,  stated  as  follows  : 
‘ In  the  lower  strata  of  society  in  large  towns  I consider 
their  surroundings  and  domestic  life  are  in  a very  depressing 
condition  ; there  is  a total  neglect  of  every  hygienic  and 
sanitary  rule  of  life,  and  these  conditions,  I say,  are  perhaps 
made  up  of  the  insanitary  dwellings,  the  insufficient  and 
improper  food  and  insufficient  clothing,  and  breathing  and 
re-breathing  the  same  polluted  and  contaminated  air ; and 
then  they  have  no  means  of  recreation  and  athletic  games  to 
throw  off  these  effects.’^' 

In  the  September  issue  for  1904  of  Public  Health  there  is 
a highly  interesting  resume  of  the  work  of  this  committee, 
in  which  the  following  statement  occurs  : ‘ Laziness,  want 

* Report  of  Inter-Uepartmental  Committee. 
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of  thrift,  ignorance  of  household  management,  and  particu- 
larly of  the  choice  and  preparation  of  foods,  filth,  indifference 
to  parental  obligations,  drunkenness,  largely  infect  adults 
of  both  sexes,  and  pass  with  terrible  severity  upon  their 
children.’ 

The  above  general  statements  may  be  conveniently  sum.- 
marized,  for  purposes  of  comparison,  by  setting  forth  the  main 
causes  of  physical  deterioration  as — 

1.  Insufficient  pure  air. 

2.  Improper  food. 

3.  Alcohol. 

4.  Dirt  in  domestic  life,  to  which  may  be  added 

improper  or  insufficient  clothing. 


I.  The  results  of  impure  air  are  sufficiently  well  known, 
and  their  relation  to  overcrowding  needs  no  prolonged 
comment.  ‘ In  seven  groups  of  districts  with  an  increasing 
amount  of  population  living  in  overcrowded  tenements,  the 
infant  death-rate  has  followed  the  increase  from  142  per  1,000 
to  223  per  1,000’*  (Murphy). 

Contrast  these  figures  with  the  mortality  of  soldiers’ 
children  in  the  United  Kingdom;  also  in  India,  where  con- 
ditions are  particularly  inimical  to  the  earlier  years  of  life. 


Mortality -RATE  of  Children  per  1,000  in  the  United 
Kingdom  and  in  India  from  1895  to  1903  Inclusive,  t 


U?tUed  Kiitgdoin. 

India. 

1895 

2r29 

1895  ... 

4i'24 

1896 

16-57 

1896  ... 

45‘6o 

1897 

20-36 

1897  ... 

5o’49 

1898 

18-25 

1898  ... 

4i’i3 

1899 

18-31 

1899  ••• 

41 ’03 

1900  ... 

20-82 

1900  ... 

46-88 

1901... 

16-62 

1901  ... 

32-95 

1902  ... 

i4’39 

1902  ... 

45-23 

1903 

12-97 

1903  ... 

36-99 

* H.  E.  Armstrong,  Ne\vcastIe-on-Tyne,  ‘Overcrowding  in 

H ouses,’  Public  Healthy  February,  1905. 
t Army  Medical  Reports  for  above  years. 
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An  objection  may  be  raised  to  those  figures  on  the  ground 
that  they  include  children  at  ages  which  are  not  to  be  com- 
prised in  the  term  ‘ infancy.’  This  is  no  doubt  in  a measure 
perfectly  true,  but  it  must  not  be  forgotten  that  men  cannot 
marry  ‘ on  the  strength  ’ during  the  early  part  of  their 
service  ; that  practically  all  the  children  included  in  the 
above  figures  were  born  in  the  army  of  parents  shown  on 
the  ‘ married  strength  ’ ; and  that  transfer  to  the  reserve  takes 
place  early  in  life.  If  these  facts  are  kept  in  mind,  it  is 
plain  that  the  number  of  infants,  in  soldiers’  families,  must 
be  relatively  high.* 

It  may  be  stated  that  the  respective  rates  of  child  mor- 
tality in  civil  and  military  life  have  no  direct  relationship 
with  the  present  issue.  This  objection  is,  however,  not  a 
fair  one,  for  it  must  surely  be  admitted  that  a high  rate  of 
infant  mortality,  other  things  being  equal,  is  an  indication 
of  the  physical  condition  of  children  generally,  and  this 
being  so,  there  can  be  no  question  as  to  the  available  evidence 
being  overwhelmingly  in  favour  of  the  soldier’s  offspring. 
Additional  evidence,  if  such  is  required,  can  be  obtained  by 
contrasting  the  married  quarters  in  any  modern  barracks 
with  the  general  average  of  artisans’  dwellings.  That  the 
health  of  the  race  is  dependent  on  the  health  of  the  infant 
population  is  a proposition  whieh  does  not  need  discussion. 

The  manifest  advantages  which  the  soldier  enjoys  in  this 

* Contrast  the  above  table  with  the  following  figures  from  the  Report 
of  the  iVI.O.H.,  Sheffield,  for  1904  ; 

Mortality  at  Certain  Age-periods. 


Ages. 

Deatli-rate  per  i,ooo  Persons  living 

at  each 

age  of  Group. 

1898. 

1899. 

1900. 

1901. 

1903. 

1903. 

1904. 

Under  i year 

225-2 

229-3 

228-^ 

236-5 

i75'8 

212-3 

178-9 

I and  under  2 years  .. 

747 

797 

85-1 

70-4 

46-0 

760 

46-5 

^ ))  3 )5 

28  0 

34-3 

36-0 

27-3 

19-6 

26-0 

17  -0 

3 ;J  4 5 j • • • 

15-3 

25-2 

22-9 

16-0 

1 1 -I 

17-6 

12-2 

4 „ 5 n ••• 

10-5 

I7'4 

14-6 

12-7 

7-7 

7-8 

8-2 

Total  under  5 , , ... 

77-2 

83-6 

S37 

79-3 

56-6 

73-5 

57-2 
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particular  direction — i.e.,  pure  air — as  contrasted  with  the 
civilian  operative,  have  already  been  touched  on  in  a former 
chapter.  It  may  now  be  added  that  the  former  is  absolutely 
removed  from  the  risks  attendant  on  an  atmosphere  con- 
taining any  of  those  industrial  poisons  which  go  to  swell 
the  death  and  sick  rate  of  the  working  population. 

2.  The  food  of  the  working  classes,  no  doubt,  varies 
enormously,  but  that  there  exists  great  need  for  improve- 
ment in  many  respects,  notably  in  the  case  of  milk,  is  a 
matter  of  sufficiently  common  knowledge  to  all  who  pay 
even  a moderate  amount  of  attention  to  current  medical 
literature.  In  the  first  place,  the  average  artisan  has  little 
or  no  security  against  dishonest  retail  trade.  So  evident  is 
the  importance  of  this  fact  that  the  committee  already  named 
recommended  that  the  Local  Government  Board  should  be 
authorized  to  fix  a standard  of  purity  for  all  food,  in  the  same 
way  as  standards  of  butter  and  milk  have  been  fixed  by  the 
Board  of  Agriculture.  Against  fraud  of  the  above  nature 
or  against  the  consumption  of  unsound  meat,  the  soldier,  if 
not  entirely,  is  nevertheless  almost  entirely  protected.  All 
bread  and  meat  are  submitted  to  an  intelligent  and  a 
common-sense  examination  by  men  whose  good  faith  is 
beyond  question.  Although  some  additional  safeguards  have 
been  suggested  in  the  chapter  on  ‘ Food,’  I cannot,  in  twenty 
years,  recall  a single  case  in  which  men  or  officers  suffered 
anything  which  could  be  reasonably  called  detriment  from 
fresh  rations  issued  either  at  home  or  abroad.  Disaster  has 
been  known  to  follow  the  use  of  tinned  rations  in  the  field, 
but  accidents  of  this  kind  are  unavoidable,  and  although 
with  great  care  they  may  be  reduced  to  a minimum,  they 
must  be  accepted  as  one  of  the  risks  of  war. 

In  peace  the  supplies  sold  in  the  canteen  and  grocery  bar 
are  under  the  constant  supervision  of  regimental  and  medical 
officers.  Frequent  inspections  insure  absolute  cleanliness, 
and  the  men  are  fully  aware  that  reasonable  complaints 
are  not  disregarded.  Considering  the  ‘ keenness  ’ which 
regimental  officers  show  in  maintaining  the  efficiency  of 
regimental  institutes,  it  is  scarcely  conceivable  that  the 
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soldier  can  be  subjected  to  the  frauds  and  dangers  which 
are  commonly  believed  to  attend  the  purchase  of  articles  of 
consumption  from  certain  of  the  retail  dealers  who  depend 
for  their  living  upon  the  custom  of  the  poor.  It  would  be 
absurd  to  assert  that  fraud  is  never  attempted  in  the  army. 
Elsewhere  I have  cited  an  instance  of  the  kind  in  the  case  of 
a milk-supply  ; but  it  may  be  asserted  that  acts  of  this  nature 
can  only  be  carried  out  in  the  face  of  difficulties  which  are 
absolutely  unknown  to  the  retailer  whose  customers  are  found 
only  in  civil  life. 

With  regard  to  cooking  and  the  care  of  food,  the  contrast 
between  the  lot  of  the  civilian  and  the  soldier  is  one  of  the 
most  striking  instances  of  the  hygienic  influences  which  the 
latter  enjoys.  In  the  service,  properly-appointed  stores  exist 
for  the  care  of  bread  and  meat.  The  stores  are  locked,  and 
in  trustworthy  charge.  They  are  constantly  inspected,  and 
neglect  in  their  care  would  be  followed  by  unpleasant  conse- 
quences to  the  culprit.  The  cook-houses  likewise  are 
scrupulously  clean,  and  the  non-commissioned  officer  in 
charge  is  responsible  that  they  are  kept  so,  and  that  due 
care  is  exercised  in  the  process  of  cooking.  Food  is  con- 
stantly varied,  and  consumed,  in  the  rooms,  under  conditions 
of  cleanliness  and  order.  It  is  part  of  the  duty  of  the  orderly 
officer  to  ascertain  the  absence,  or  otherwise,  of  complaints 
at  the  dinner-hour,  so  that  the  men  have  every  chance 
of  bringing  reasonable  defects  in  the  food,  or  in  the  mode  of 
cooking,  to  official  notice.  The  non-commissioned  officers 
are  responsible  for  the  necessary  cleaning  up  after  dinner,  and 
that  the  debris  are  duly  disposed  of. 

Compare  this  brief  outline  of  one  item  in  the  soldier’s  life 
with  what,  in  a similar  connection,  commonly  falls  to  the  lot 
of  the  poorer  class  of  working  man  ; the  serni-putrid  offal 
sold  by  cheap  butchers  in  a populous  district ; the  cooking 
carried  out  in  the  foetid  atmosphere  of  an  apartment  which 
often  serves  the  general  purpose  of  dining-room,  bedroom, 
smoking-room,  nursery,  and  maternity  ward  ; the  unsavour}' 
fragments  of  the  repast  set  aside  for  future  use,  and  exposed 
in  the  meantime  to  the  influence  of  products  of  the  human 
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frame,  the  very  association  of  which  with  food  excites  nausea 
and  loathing ; and  the  whole  squalid  transaction,  from  the 
time  of  purchase  to  that  of  consumption,  unredeemed  by  any 
feature  of  comfort,  cleanliness,  or  physical  cheer. 

3.  Alcohol. — The  subject  of  alcohol  in  the  army  has  already 
been  discussed  at  some  length,  and  it  has  been  suggested 
that  the  habits  of  the  soldier,  and  of  the  married  families  in 
quarters,  may  contrast  not  unfavourably  with  the  corre- 
sponding class  in  civil  life.  The  ground  for  this  suggestion 
is  to  be  found  in  certain  of  the  circumstances  under  which 
persons  residing  in  barracks  are  placed,  and  to  the  fact  that 
acts  of  intemperance  are  punishable  according  to  the  terms 
of  the  Army  Act ; the  punishment  varying  in  severity  accord- 
ing to  the  frequency  of  the  offence,  and  the  conditions  under 
which  it  is  committed.  Even  allowing  a certain  latitude  in 
the  way  of  absence  of  vigilance,  it  is  utterly  impossible  for  a 
soldier  to  drink  to  that  wholesale  extent  which  is  one  of  the 
privileges  of  the  ordinary  citizen.  The  raving  drunken  brute 
who  terrorizes  his  neighbours  and  maltreats  and  starves 
those  who  are  dependent  on  him  for  food  could  not  exist  in 
the  army,  for  the  very  good  reason  that  discipline  w'ould  very 
soon  be  productive  of  an  altered  frame  of  mind  with  a 
corresponding  improvement  in  general  demeanour.  Another 
important  point  is  found  in  the  fact  that  the  soldier  can- 
not starve  himself  to  procure  drink.  No  matter  what 
his  habits  may  be,  his  ration  is  daity  made  ready  for  his 
consumption. 

Spirit-drinking  in  the  army  is,  I believe,  uncommon,  and 
as  great  care  is  taken  to  insure  the  excellence  of  the  beer  sold 
in  the  canteens,  the  men  are,  while  in  barracks,  protected 
from  the  ‘ doctored  ’ liquids  of  the  retail  house. 

As  stated  already,  drunkenness  among  the  married  families 
appears  to  be  altogether  exceptional.  Here,  again,  the  good 
effects  of  official  control  become  manifest.  I do  not  think  it 
unfair  to  add  that  enforced  control'in  regard  to  the  drinking 
habit  may  induce  voluntary  control,  and  this  assumption  is 
strengthened  by  the  fact  that  a varied  and  fairly  extensive 
experience  leads  me  to  entertain  a strong  conviction  that  the 


398 


MILITARY  HYGIENE 


confirmed  alcoholic  in  any  of  the  ranks  of  the  service,  or 
among  soldiers’  families,  is  exceedingly  rare. 

4.  Dirt  in  Domestic  Life. — This,  being  a general  term, 
admits,  in  consequence,  of  loose  application,  but  if  it  is 
limited  to  the  surroundings  and  habits  of  the  lower  class  its 
meaning  becomes  sufficiently  defined  for  most  purposes. 
Accurate  statements  will  scarcely  be  required  by  those  who 
recollect  the  appalling  dens  where  students  attend  a pre- 
scribed number  of  cases  of  midwifery,  in  London,  and  other 
large  cities.  The  loathsome  filth  and  squalid  misery  of  these 
dreadful  habitations  are  a sufficiently  striking  contrast  to 
even  the  very  poorest  married  quarters  of  an}^  regimental 
lines.  Residence  in  these  quarters  is  conditional  on  proper 
conduct,  and  the  very  presence  of  neighbours  produces, 
among  the  occupants,  a healthy  and  mutual  self-repression  as 
regards  undesirable  habits,  and  a correspondingly  healthy  and 
mutual  emulation  in  the  direction  of  self-respect  and  decency 
of  living.  That  the  general  results  of  this  frame  of  mind  are 
excellent  can  be  amply  proved  to  any  unprejudiced  person 
who  will  take  the  trouble  to  visit  married  lines  and  contrast 
the  cleanly  and  well-to-do  appearance  of  the  families  with 
the  general  run  of  artisan-dwellers  in  our  cities. 

Clothing. — From  a hygienic  point,  it  would  be  difficult  to 
point  out  any  radical  defect  in  the  soldier’s  garments.  The 
recently-issued  silver-gray  flannel  shirt  is  of  excellent  quality  ; 
woollen  drawers  are  now  provided  for  infantry,  and  similar 
garments  in  cotton  for  mounted  corps.  The  uniforms — 
with  the  exception  of  khaki  drill,  which  is  cotton  and  in  so 
far  undesirable — are  of  somewhat  uncertain  composition,  but 
I never  heard  of  any  evil  results  being  traced  to  their  use. 
The  underclothing  is  duly  washed,  and  other  garments  are 
required  to  be  kept  clean. 

The  civilian  labourer  buys  his  own  clothes,  and,  not  being 
protected  by  the  State,  is  commonly  defrauded.  Frauds  are 
frequently  practised  by  disguising  cotton  as  woollen  goods. 
The  value  of  wool  has  already  been  explained,  and  the 
gravity  of  the  fraud  on  the  health  of  buyers  may  be  easily 
understood.  It  is  to  the  interest  of  the  War  Office  to  pro- 
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vide  the  soldier  with  clothing  suitable  for  the  maintenance 
of  health,  while  it  is  to  the  interest  of  the  retail  dealer  to 
sell  the  worst  possible  article  at  the  highest  possible  price. 

The  list  of  advantages  which  the  soldier  enjoys,  and 
which  include  facilities  for  cleanliness,  healthy  amusements, 
libraries,  etc.,  might  be  prolonged,  so  to  speak,  to  infinity, 
but  enough  has  probably  been  said  to  indicate  the  leading 
principles  which  differentiate  his  sanitary  surroundings  from 
those  of  the  classes  from  which  he  is  largely  drawn. 

It  is  often  stated,  by  persons  whose  views  of  the  service 
are  none  of  the  most  favourable,  that  military  life  can  only 
attract  mental  and  physical  wastrels  who  would  be  trampled 
underfoot  in  the  general  struggle  for  existence,  and  who  find 
a refuge,  for  their  weakness  and  incompetence,  in  the  ranks 
of  the  army.  It  is  at  the  same  time  argued,  with  a certain 
amount  of  inconsistency,  as  illustrating  the  disadvantages  of 
enlistment,  that  the  army  reserve  man  commonly  finds  him- 
self among  the  unemployed.  If  he  is  as  bad  as  he  is  repre- 
sented to  be  when  a recruit,  the  army  can  scarcely  be  blamed 
if  he  fails  to  secure  satisfactory  employment  on  discharge. 
Without,  however,  entering  on  the  vexed  topic  of  the  quality 
of  the  recruits  at  the  present  day,  it  is  plain  that  the  question 
of  the  lack  of  employment,  complained  of  in  the  case  of  dis- 
charged men,  can  only  be  investigated  by  contrasting  the 
numbers  who  enlist  as  a result  of  being  out  of  work,  with  the 
numbers  who  fail  to  find  work  on  their  return  to  civil  life. 
But  it  is  very  doubtful  if  this  line  of  inquiry  would  ever 
yield  any  satisfactory  information.  It  is,  perhaps,  rather 
overlooked  that  there  are  a very  large  number  of  trades 
carried  on  in  the  army,  any  one  of  which  a recruit  may  have 
the  opportunity  to  learn,  or  any  previous  knowledge  of 
which  he  may  amplify,  or  at  least  maintain.  Farriers, 
shoeing-smiths,  grooms,  wheelwrights,  clerks,  accountants, 
compounders  of  medicines,  stewards,  storekeepers,  male 
nurses,  telegraphists,  carpenters,  machinists,  builders,  bakers, 
butchers,  all  carry  on  their  employments  as  part  of  their 
routine  duties  as  soldiers.  Supposing,  which  is  more 
than  likely,  that  a man  is  employed  in  none  of  these 
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capacities,  and  that  he  takes  his  discharge  with  no  better 
notion  of  any  civil  employment  than  he  had  on  the  day 
when  he  joined  the  colours,  is  he,  or  is  he  not,  better 
qualified  to  obtain  honest  employment  than  he  was  be- 
fore his  enlistment  ? Common-sense  answers  this  question 
in  the  affirmative.  Some,  and  it  is  believed  a large  pro- 
portion, must  remain  unemployed  ; there  is  no  concealing 
this  fact.  It  is  impossible  to  state  with  justice  how  far  the 
blame  lies  with  the  individual,  and  it  is,  therefore,  useless  to 
make  the  attempt  to  do  so.  This  much,  however,  is  certain 
— viz.,  that  a man  who  has  spent  certain  of  the  most  impres- 
sionable years  of  his  life  in  clean  and  healthy  surroundings  ; 
who  has  been  called  upon  to  constantly  practise  habits  of 
order,  discipline,  and  consequently  of  self-control ; who  has 
learned  not  to  complain,  but  to  take  his  share  of  danger 
and  discomfort,  and  to  respect  legitimate  authority  ; whose 
muscles  and  frame  have  been  developed  by  suitable  exercise 
and  good  and  sufficient  food ; and  wTose  mind  has  had  a 
chance  to  develop  by  travel  and  access  to  decent  books, 
must,  without  any  reasonable  doubt,  be  better  qualified  to 
earn  his  bread  in  honest,  if  unskilled,  labour  than  the  equally 
unskilled  civilian  competitor,  who  by  early  training  is  fitted 
for  little  beyond  the  squalid  pleasures  of  the  pot-house  and 
the  slum. 

‘ General  ’ Booth,  who  in  virtue  of  many  years  of  experi- 
ence must  be  no  mean  judge  of  the  raw  material  of  labour, 
thus  speaks,  in  ‘ In  Darkest  England,’  of  the  value  of  the 
discharged  soldier : 

‘ A man  who  has  been  in  the  Queen’s  army  is  a man 
who  has  learned  to  obey  ; he  is,  further,  a man  who 
has  been  taught  in  the  roughest  of  rough  schools  to  be 
handy  and  smart,  to  make  the  best  of  the  roughest  fare,  and 
not  to  consider  himself  a martyr  if  he  is  sent  on  a forlorn 
hope.  I often  say  if  we  could  only  get  Christians  to  have 
one-half  of  the  practical  devotion  and  sense  of  duty  that 
animates  even  the  commonest  Tommy  Atkins,  what  a change 

would  be  brought  about  in  the  world  !’ 

^ ^ ^ 
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‘ I look  forward  to  making  great  use  of  these  army  reserve 
men.  There  are  engineers  amongst  them;  there  are  artillery- 
men and  infantry;  there  are  cavalrymen  who  know  what  a 
horse  needs  to  keep  him  in  good  health  ; and  men  of  the 
transport  department,  for  whom  I shall  find  work  enough  to 
do  in  the  transference  of  the  multitudinous  waste  of  London 
from  our  town  depot  to  the  outlying  farm.’* 

These  passages  comprise  the  rhetorical  expression  of  an 
undeniable  truth. 

It  may  possibly  be  objected,  in  connection  with  preceding 
statements,  that  the  writer,  under  the  influence  of  a prejudice 
in  favour  of  the  calling  to  which  he  has  the  honour  to  belong, 
has  endeavoured  to  paint  the  hygienic  advantages  of  military 
service  in  unduly  glowing  colours.  To  this  I would  reply 
that  every  assertion,  in  this  chapter,  which  refers  to  the 
internal  economy  of  the  army  is  simply  a statement  of 
what  is  common  knowledge  to  soldiers  of  all  ranks,  and  can 
be  verified  by  those  who  wish  to  do  so. 

Any  present  discussion  of  the  connection  between  facts 
stated  above  and  the  subject  of  universal  military  service 
would  be  out  of  place,  but  at  the  same  time  it  is  justifiable 
to  entertain  a belief  that  a standing  army,  such  as  now 
exists,  is  a powerful  factor  in  the  physical  and  mental  im- 
provement of  the  nation  ; whether  such  beneficial  effects 
could,  or  should,  be  made  to  embrace  more  widely  the  com- 
munity is  a question  which  the  future  will  decide. 

To  sum  up-  the  soldier  is  infinitely  better  fed,  clothed, 
housed,  taught,  cleansed,  and  generally  cared  for,  morally, 
physically,  and  intellectually,  than  his  average  prototype  in 
civil  life.  What  applies  to  the  soldier  applies  equally  to  his 
wife  and  offspring,  and  the  hitter,  as  a matter  of  contrast  to 
conditions  which  have  been  described  as  prevailing  else- 
where, are  brought  into  the  world  under  circumstances  which, 
if  maintained,  should,  by  counteracting  those  agencies  in  the 
community  which  directly  tend  to  physical  degeneration, 
produce  citizens  well  fitted  to  propagate  our  race  and  main- 
tain the  integrity  of  our  Empire. 

* ‘(General’  Booth,  ‘In  Darkest  England.’ 
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CHAPTER  XXIV 
CONCLUSION 

In  the  preceding  pages  evidence  has  been  adduced  in  support 
of  the  theory  of  the  self-production  of  disease  in  armies.  It 
is  well  to  keep  carefully  in  mind  the  distinction  which  exists 
between  sickness  caused  by  circumstances  which  are  usually 
the  accompaniments  of  active  service,  and  sickness  the  result 
of  endemic  causes.  It  seems  scarcely  logical,  or  even  con- 
sistent with  ordinary  common-sense,  to  assume,  without  one 
particle  of  satisfactory  evidence,  that  a variety  of  disease- 
producing  conditions  are  inherent  in  any  given  locality,  and 
such  a frame  of  mind  can  only  result  in  taking  elaborate 
precautions  against  imaginary  dangers  to  the  neglect  of 
others  of  a really  pressing  nature.  Fortunately,  many 
measures  which  protect  against  endemic  conditions  are,  in 
a general  way,  equally  protective  against  diseases  resulting 
from  the  circumstances  of  a campaign  itself.  In  the  case  of 
water,  for  instance,  sterilization  by  heat  or  filtration  is  equally 
efficacious  against  germs  of  all  kinds,  irrespective  of  origin. 
Whether  enteric  bacilli  or  the  bacillus  of  Flexner  or  that  of 
Shiga  are  originally  present  in  a water-supply,  or  whether 
they  are  washed  into  it  from  a polluted  camp,  makes  no 
difference  as  to  the  excellence  of  measures  which  have  been 
proposed  regarding  a supply  of  safe  water  for  troops  on  service. 
The  defect  attendant  on  such  proposals  is  that  they  tend  to 
concentrate  attention  on  a problematic  connection  which, 
although  it  would  be  quite  unsafe  to  ignore,  nevertheless 
diverts  our  energies  from  circumstances  which  are  directly 
productive  of  the  disasters  which  the  proposals  in  question 
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are  designed  to  eliminate.  It  cannot  be  sufficiently  insisted 
on  that  the  laws  which  produce  disease  in  the  field  are 
exactly  the  same  as  the  laws  which  produce  disease  any- 
where else.  A hypothetical  illustration  may  make  this 
matter  clear. 

Suppose  that  in  a civilized  community  dust-carts  and 
water-closets  were  abandoned;  that  the  wants  of  Nature 
were  complied  with  by  means  of  holes  dug  within  a few  yards 
of  dwelling-houses  ; that  we  carried  into  living  apartments,  on 
boots  and  on  clothing,  traces  of  the  relics  attendant  on  our 
primitive  arrangements ; that  no  adequate  form  of  covering 
for  excretal  filth  was  in  use  ; that  flies  transferred  them- 
selves from  excrement  to  food  or  vice  versa,  with  equal  facility  ; 
that  paper  used  for  unnamable  purposes  was  commonly 
found  on  articles  of  furniture ; that  we  buried  our  kitchen 
refuse  at  our  very  doors,  or,  having  made  an  abortive 
attempt  to  burn  it,  that  we  allowed  it  to  blow  into  our 
houses  in  the  form  of  dust — suppose  in  the  face  of  this 
state  of  affairs  that  the  only  possible  explanation  we  could 
advance  for  an  outbreak  of  enteric  fever  was  the  presence  of 
the  typhoid  bacillus  in  the  water-supply,  we  should  surely 
be  guilty  of  almost  as  complete  a non  sequitur  as  that  of 
a well-known  character,  in  English  literature,  who  accounted 
for  the  name  of  Stony  Stratford  on  the  ground  of  his  never 
having  been  anywhere  near  the  locality  in  question. 

In  camps  the  dwellings  of  men  are  surrounded  by  un- 
covered, or  partially  covered,  collections  of  refuse,  filth  is 
disseminated  on  boots  and  persons,  paper  from  latrines  is 
blown  here  and  there,  and  food  is  polluted  by  dust  and  flies. 
If  such  conditions  surrounded  us  in  the  time  of  peace,  sani- 
tary authorities  would  not  be  at  a loss  to  account  for  the 
various  epidemics  which  would  in  all  probability  arise. 
Why,  then,  in  war  should  we  go  out  of  our  way  to  find  a 
cause  for  sickness,  which  during  peace  would  have  an  im- 
mediate explanation  in  grossly  insanitary  surroundings  ? 

It  seems,  on  the  face  of  it,  about  as  reasonable  to  expect 
to  find  the  bacillus  of  enteric  and  that  of  dysentery  in  the 
streams  and  soil  of  the  sparsely-populated  regions  of  Natal  as 
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it  would  be  to  expect  a similar  discovery  in  the  streams  and 
soil  of  Dartmoor,  or  in  the  uttermost  wilds  of  Connemara. 
This  is  no  argument  against  the  purification  of  water  in 
the  field  ; the  possible  existence  of  dangerous  animalculse  is 
quite  sufficient  to  necessitate  this  step,  besides  which  the 
chance  of  pollution  from  the  presence  of  troops  is  always 
present. 

Within  certain  limits  an  army  holds  its  fate,  in  the  direc- 
tion of  health,  in  its  own  keeping;  and  this  should  be  the 
guiding  principle  in  many  of  our  most  important  measures. 
It  is  a regrettable  fact  that  the  elastic  nature  of  the  term 
‘ sanitary  ’ prevents  the  work  of  the  medical  department  from 
having  any  definite  boundaries,  so  that  questions  of  organiza- 
tion with  which  considerations  of  health  are  connected  may 
sometimes  be  decided  without  reference  to  the  arm  of  the  ser- 
vice which  specially  exists  for  the  purpose  of  offering  advice 
on  subjects  of  the  kind.  At  present,  medical  officers  are  often 
entirely  in  the  dark  concerning  impending  operations,  and 
are  thus  debarred  from  expressing  opinions  concerning  such 
questions  as  quantity  of  rations  to  be  carried,  nature  of 
shelter — whether  tents  or  otherwise — clothing,  etc.  As  far 
as  military  exigencies  allow,  the  influence  of  sanitation 
should  extend  into  every  detail  of  the  soldier’s  life,  and, 
judging  from  published  statements,  the  present  success  of 
the  army  of  Japan  is  in  no  small  measure  due  to  the  practical 
application  of  this  principle.'^ 

To  carry  the  above  principle  to  its  logical  conclusion 
would  mean  a considerable  widening  of  duties  and  responsi- 
bilities. Contracts  for  food-supplies,  materials  for  clothing, 
and  many  other  matters  bearing  on  physical  efficiency, 
would  come  officially — as  they  already  do  legitimately — 
within  the  jurisdiction  of  the  medical  officer;  the  principle 
would,  in  short,  give  full  play  to  his  recognised  function  of 
eliminating  all  those  forces,  in  the  shape  of  sanitary  defects, 
of  which  the  completed  evolution  of  disease  is  the  resultant. 

To  ask  for  an  opinion  does  not  imply  any  obligation  to 
act  on  it,  and  it  could  not  complicate  official  machinery  if 

* See  Care  of  Sick  Troops,’  at  end  of  chapter. 
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medical  officers  were  given  the  opportunity  of  stating  their 
views  on  the  purely  sanitary  aspects  of  proposed  military 
schemes.  There  is  no  occasion  to  attribute  an  omission  in 
asking  the  advice  of  a professional  expert  to  a malevolent 
wish  to  inflict  a wanton  insult.  With  scarcely  an  exception, 
I have  found  recommendations  courteously  received  and 
faithfully  carried  out,  and  commanding  officers  are  not  un- 
appreciative of  efforts  undertaken  with  the  object  of  main- 
taining the  best  possible  standard  of  physical  efficiency  in 
their  units.  To  bring  home  to  the  mind,  however,  the  actual 
value  of  sanitary  advice,  an  alteration  in  regulations  seems 
to  be  desirable.  It  is  laid  down  that  medical  officers  are  to 
offer  advice,  but  it  is  nowhere  stated  that  the  purely  military 
authorities  are  to  ask  it ; and  the  obligation  to  ask  as  well 
as  to  offer  might  well,  in  this  connection,  receive  official 
recognition. 

To  obtain  good  results  from  sanitary  advice,  the  adviser 
should  be  supplied,  as  far  as  possible,  with  schemes  of  pro- 
posed operations,  for  in  the  absence  of  this  information  it 
would  be  impossible  to  proffer  recommendations  adapted  in  all 
cases  to  the  conditions  with  which  he  might  be  called  upon  to 
deal.  It  is  quite  likely  that  the  ' foolish  ’ suggestions  which, 
according  to  a well-known  published  statement,  emanated 
from  a sanitary  officer  were  due  to  the  latter  being  kept  in 
ignorance  of  the  circumstances  which  rendered  him  liable 
to  the  scorn  which  his  proposals  provoked. 

A divisional  sanitary  officer  is  now  included  in  field 
establishments  ; the  wisdom  of  this  step  is  unquestionable, 
provided  that  the  nature  of  his  work  receives  liberal  interpre- 
tation. No  one  is  likely  to  dispute  the  fact  that  the  duty  of 
a sanitary  officer  is  rather  to  prevent  disease  than  to  investi- 
gate its  causation  when  it  has  already  come  into  being.  To 
prevent  disease  necessitates  a knowledge  of  the  conditions 
which  are  likely  to  produce  it,  and  in  the  field  this  know- 
ledge would  certainly  comprise  full  information  of  the  task 
which  a force  might  be  called  upon  to  perform,  together  with 
every  detail  of  physical  environment  likely  to  influence  the 
final  result. 
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It  may  be  that  in  the  near  future  the  field  of  usefulness  of 
the  medical  officer  will  be  enlarged,  and  that  his  advice  will 
be  considered  essential,  both  in  peace  and  war,  in  connection 
with  comprehensive  schemes,  the  success  of  which  is  closely 
associated  with  questions  of  sanitation  and,  consequently, 
with  the  physical  condition  of  troops.  Hitherto  the  medical 
department  has  been  looked  on  as  the  author  of  increased 
labour  resulting  from  suggestions  as  to  what  it  deemed 
necessary,  while  the  converse  of  the  above  has  been,  com- 
paratively speaking,  disregarded,  although  dt  is  certain  that 
skilled  opinion  is  equally  in  a position  to  state  what  is  not 
as  well  as  what  is  actually  essential.  Can  anyone  doubt  the 
value  of  such  counsel  in  the  case  of  a force  engaged  in  a 
hazardous  enterprise,  when  national  interests  hang  in  the 
balance,  when  speed  of  movement  is  essential  for  success, 
and  delay  means  disaster  and  defeat  ? 

Day  by  day  the  influence  of  preventive  medicine  is  making 
itself  better  felt,  while  the  recently  extended  scope  of  the 
medical  department  of  the  army  is  an  expression  of  the 
common-sense  principle  that  all  available  knowledge  should 
be  developed  and  utilized  for  the  service  of  the  State. 


JAPAN’S  CARE  OF  SICK  TROOPS. 

LOSS  IS  ONLY  I PER  CENT.,  AGAINST  OUR  /O  PER  CENT. 

Major  Seaman,  back  from  Ma7ickiiria,  reports  on  his  Investigations  in 
Hospitals — Wonderful  Work  in  Preventive  Medicme — Some  Grea^ 
Lessons. 

St.  Louis, 

October  12. 

Major  Louis  L.  Seaman,  of  New  York,  who  went  to  Japan  and  thence 
to  Manchuria  in  June  last  to  investigate  Japanese  medical  methods  in 
war,  read  a paper  to-day  before  the  Association  of  Military  and  Naval 
Surgeons  of  the  United  States  in  session  here  to-day.  Major  Seaman 
made  an  extended  study  of  the  United  States  methods  in  Porto  Rico,  the 
Philippines,  and  China  in  recent  years.  His  studies  convinced  him  that 
the  great  loss  of  men  in  war  is  due  to  improper  feeding  of  soldiers  rather 
than  to  bullets.  He  said  to-day  : 

‘Up  to  July  I only  about  1,100  wounded,  and  no  medical  cases,  had 
reached  Tokio,  mostly  from  the  base  hospital  at  Hiroshima,  which  was 
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continually  sending  large  numbers  to  other  divisional  hospitals  to  make 
room  for  fresh  ones  from  the  front.  When  I tell  you  that  not  one  ended 
fatally  up  to  July  i,  and  that  every  one  remaining  in  the  wards  presented 
a favourable  prognosis,  you  can  appreciate  the  admirable  work  that  is 
being  accomplished  there.  It  is  the  rule  of  the  Japanese  surgeons  at  the 
front  to  do  little  or  no  operating,  except  in  cases  of  extreme  emergency, 
or  where  hremorrhage  threatens  immediate  death.  All  cases  are  treated 
by  the  application  of  the  “first-aid”  dressing,  and  then  sent  to  the  rear 
as  quickly  as  possible  ; thence  by  hospital  boat  or  transport  to  the  base 
hospitals  in  Japan. 

‘ The  Japanese  soldier  has  been  taught  how  to  treat  his  intestines,  and 
consequently  his  intestines  are  now  treating  him  with  equal  consideration. 
His  plain,  rational  diet  is  digested  — metabolized  and  assimilated.  It  is 
not  an  irritating,  indigestible,  fermenting  mess,  acting  as  a local  irritant, 
and  producing  gastritis,  duodenitis,  enteritis,  colitis,  hepatitis,  and  the 
long  list  of  inflammatory  intestinal  processes  with  which  we  were  all  so 
familiar  in  the  hospital  wards  at  Camp  Alger,  Chattanooga,  Tampa,  Cuba, 
Porto  Rico,  Montauk  Point,  etc.,  in  1898. 

‘ The  great  hospitals  are  there — intern,  contagious,  and  infectious 
departments — their  conspicuously  empty  beds  voicing  more  eloquently 
than  words  the  most  important  lesson  of  the  war.  A few  cases  of  diseases 
of  the  respiratory  system  are  found — colds,  bronchitis,  and  an  occasional 
pneumonia — contracted  through  exposure  in  fording  rivers,  exhaustive 
marches,  and  bivouacking  on  wet  ground  ; a few  more  of  typhoid  (I  saw 
only  three  in  Manchuria)  ; occasionally  one  of  dysentery  ; and  a number 
of  cases  of  beri-beri,  that  former  scourge  of  Oriental  armies. 

‘ But  of  all  the  many  thousands  gathered  in  these  institutions,  there 
were  but  a few  medical  cases,  and  of  these  scarcely  a baker’s  dozen  came 
under  the  heading  of  “Diseases  of  the  Digestive  System.”  Therein  lies 
one  of  the  greatest  secrets  of  the  Japanese  success.  Napoleon  never 
made  a more  truthful  statement  than  when  he  said,  “An  army  fights  on 
its  belly.”  The  Japanese  have  that  belly,  and  they  take  good  care  to 
keep  it  in  fighting  order;  not  by  insulting  it  three  times  a day  by  cramming 
it  with  material  totally  unsuited  to  the  soldier’s  necessities,  thereby  exciting 
irritation  and  disease,  but  by  supplying  it  with  a plain,  palatable,  easily 
prepared  and  easily  digested  ration  that  can  be  thoroughly  metabolized 
and  converted  into  the  health  and  energy  that  makes  its  owner  the  ideal 
fighting  machine  of  the  world  to-day. 

The  organization  of  the  medical  department  of  the  Japanese  Army 
and  Navy  is  modelled  after  that  of  the  Germans,  with  many  added 
improvements.  Too  much  praise  cannot  be  bestowed  upon  the  medical 
department  of  the  army  and  navy  for  their  splendid  preparatory  work  in 
this  war.  The  Japanese  are  the  first  to  recognise  the  true  value  of  an 
army  medical  corps.  The  medical  officer  is  omnipresent.  You  will  find 
him  in  countless  places,  where  in  an  American  or  British  army  he  has  no 
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place.  He  is  as  much  at  the  front  as  in  the  rear.  He  is  with  the  first 
screen  of  scouts  with  his  microscope  and  chemicals,  testing  and  labelling 
wells  so  the  army  to  follow  shall  drink  no  contaminated  water.  When 
the  scouts  reach  a town,  he  immediately  institutes  a thorough  examination 
of  its  sanitary  condition,  and  if  contagion  or  infection  is  found  he  quaran- 
tines and  places  a guard  around  the  dangerous  district.  Notices  are 
posted  so  the  approaching  column  is  warned,  and  no  soldiers  are  billeted 
where  danger  exists.  Microscopic  blood-tests  are  made  in  all  fever  cases, 
and  bacteriological  experts,  fully  equipped,  form  part  of  the  staff  of  every 
divisional  headquarters. 

‘The  medical  officer  is  also  found  in  camp,  lecturing  the  men  on  sanita- 
tion and  the  hundred  and  one  details  of  personal  hygiene — how  to  cook, 
to  eat,  and  when  not  to  drink,  to  bathe,  and  even  to  the  direction  of  the 
paring  and  cleansing  of  the  finger-nails  to  prevent  danger  from  bacteria. 
Up  to  August  I,  9,862  cases  had  been  received  at  the  reserve  hospital  at 
Hiroshima,  of  whom  6,636  were  wounded.  Of  the  entire  number  up  to 
that  time  only  thirty-four  had  died. 

‘ If  the  testimony  of  those  conversant  with  the  facts  can  be  accepted, 
supplemented  by  my  own  limited  observations,  the  loss  from  preventable 
disease  in  the  first  six  months  of  this  terrible  conflict  will  be  but  a fraction 
of  I per  cent. — this,  too,  in  a country  notoriously  unsanitary  ! Compare 
this  with  the  fearful  losses  of  the  British  from  preventable  disease  in 
South  Africa,  or,  worse,  with  our  own  losses  in  the  Spanish- American 
War,  where,  in  a campaign  the  actual  hostilities  of  which  lasted  six 
weeks,  the  mortality  from  bullets  and  wounds  was  268,  while  that  from 
disease  reached  the  appalling  number  of  3,862,  or  about  14  to  i,  or 
70  per  cent. — i per  cent,  against  70  per  cent. 

‘Naturally  one  asks.  Were  these  results  anticipated?  As  an  answer, 
the  statement  of  a distinguished  Japanese  officer,  when  discussing  with 
me  the  subject  of  Russia’s  overwhelming  numbers,  is  pertinent.  “Yes,” 
he  said,  “we  are  prepared  for  that.  Russia  may  be  able  to  place  2,000,000 
men  in  the  field.  We  can  furnish  500,000.  You  know  in  every  war  four 
men  die  of  disease  for  every  one  who  falls  from  bullets.  That  will  be  the 
position  of  Russia  in  this  war.  We  propose  to  eliminate  disease  as  a 
factor.  Every  man  who  dies  in  our  army  must  fall  on  the  field  of  battle. 
In  this  way  we  shall  neutralize  the  superiority  of  Russian  numbers,  and 
stand  on  a comparatively  equal  footing.” 

‘ Compare  this  with  the  attitude  of  Russian  officials  in  the  Far  East. 
Arriving  trains  that  should  have  been  crowded  with  men  and  munitions 
of  war  brought  each  a full  complement  of  the  demi-monde  and  vodka. 
The  thousands  of  these  creatures  and  the  tens  of  thousands  of  cases  of 
vodka  that  passed  over  the  Siberian  Railway  in  place  of  food  and  equip- 
ments must  have  horrified  even  the  gentle  Verestchagin,  familiar  as  he 
was  with  war  in  its  most  brutal  and  bestial  aspects.  Wine,  women,  and 
song  were  certainly  the  undoing  of  Russia.  Sodom  and  Comorrah — the 
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current  synonyms  of  Port  Arthur  and  Vladivostok  in  the  Orient — were 
temples  of  virtue  in  comparison  to  the  debauchery,  licentiousness,  flagrant 
immoralities,  and  openly  flaunted  vice  recently  practised  in  those  unhappy 
cities.  This  was  Russia’s  preparation  for  war. 

‘Japan  is  the  first  country  in  the  world  to  recognise  that  the  greatest 
enemy  in  war  is  not  the  army  of  the  invader,  but  of  a foe  more  treacherous 
and  dangerous— preventable  disease,  found  lurking  in  every  camp. 

‘ If  wars  are  inevitable,  and  the  slaughter  of  men  must  go  on — and  I 
believe  wars  are  inevitable,  and  that  most  of  them  are  ultimately  beneficial 
— then,  for  the  love  of  God,  let  our  men  be  killed  legitimately  on  the 
field,  fighting  for  the  stake  at  issue  ; not  drop  them  by  the  wayside  by 
preventable  disease,  as  we  did  in  the  Spanish-American  War — 1,400  for 
every  100  that  died  in  action.  It  is  for  the  1,400  poor  devils  who  are 
sacrificed — never  for  the  100  who  fall  gallantly  fighting — that  I offer  my 
prayer. 

‘ The  State  deprives  the  soldier  of  his  liberty,  prescribes  his  exercises, 
equipment,  dress,  diet,  the  locality  in  which  he  shall  reside,  and  in  the 
hour  of  danger  expects  him,  if  necessary,  to  lay  down  his  life  in  its 
defence  and  honour.  It  should  therefore  give  him  the  best  sanitation 
and  the  best  medical  supervision  that  the  science  of  the  age — be  it 
Japanese  or  Patagonian— can  devise’  (the  Si/n,  New  York,  October  13, 
1904). 
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